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TERTIARY    MAMMAL    HORIZONS. 


PART    I.     PARALLELS    BETWEEN   TERTIARY 
HORIZONS. 

INTRODUCTION. 

This  address  is  designed  to  reconsider  an  old  subject  in  the 
new  spirit  and  methods  of  modern  palaeontology.  It  does  not 
pretend  to  cover  the  whole  subject,  but  rather  certain  parallels 
between  the  mammalian  faunae  of  America  and  Europe  and  be- 
tween the  later  Tertiary  fauns  of  Europe  ;  it  is  introductoiy  to 
a  more  exhaustive  treatment. 

The  work  done  hitherto  in  this  field  of  commanding  interest 
and  importance  serves  mainly  to  pioneer  the  more  exact  com- 
parisons between  Europe  and  America  which  are  now  becoming 
possible. 

I  desire  to  "enter  an  urgent  plea  for  the  establishment  of 
uniform  divisions  of  the  Tertiary  and  for  the  international  usage 
of  common  terms  both  as  to  life  stages  and  life  forms.  As  in 
military  disarmament,  this  result  is  easier  to  propose  than  attain, 
because  each  is  willing  to  disarm  on  his  own  basis,  each  is 
reluctant  to  part  with  either  the  language  or  perspective  be- 
longing to  the  historical  development  of  the  geology  and  palae- 
ontology of  his  own  land.  Yet  in  these  matters  patriotism  and 
pro\-incialism  naturally  should  have  no  weight.  Palaeontology 
knows  neither  the  divisions  formed  by  the  English  channel,  the 
Rhine,  nor  the  Atlantic  ;  it  does  not  recognize  the  superiority 
of  an  English  system,  of  a  French  or  German  system,  or  of  an 
American  system,  but  like  all  its  sister  branches  of  science  in  this 
time  of  absolute  scientific  good  will  it  demands  an  international 
system.  As  during  the  Tertiary  period  animals  migrated  freely 
by  land  over  the  entire  northern  hemisphere,  so  our  ideas  and 
methods  must  enjoy  a  free  migration  and  fall  beneath  the  rigid 
operation  of  the  law  of  the  survival  of  the  fittest.  Since  anatom- 
ical, descriptive,  taxonomic  and  geologic  terms  are  mere  symbols 
for  the  expression  of  certain  facts,  ideas,  hypotheses  and  theories, 
we  should  all  employ  the  .same  symbols  whatever  our  national 
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sympathies.  For  my  own  part  if  an  approximate  s)'nchronism 
can  ever  be  established,  I  would  go  so  far  as  to  advocate  the 
adoption  of  the  standard  European  divisions  for  the  American 
Tertiary  as  soon  as  the  European  stages  and  periods  are  finally 
determined  upon.  In  the  meantime  no  one  can  oppose  the  im- 
mediate adoption  of  the  fundamental  principle  that  the  old  and 
new  world  palaeontology  should  be  studied  as  a  unit. 

If  we  are  eager  to  solve  the  great  number  and  variety  of  most 
interesting  questions  still  unsolved  as  to  the  source,  origin,  filia- 
tion, migration  and  extinction  of  the  noble  races  of  animals  which 
passed  across  the  stage  of  the  Northern  Hemisphere  or  Ancient 
Holarctic  Region,  during  the  Tertiar}^  we  must  hasten  to  use 
more  exact  methods,  to  agree  upon  the  synchronism  of  the 
Tertiary  and  the  arbitraiy  limits  which  we  shall  assign  to  the 
Eocene,  Oligocene,  Miocene,  Pliocene  and  Pleistocene  periods 
and  their  subdivisions.  The  synchronism  is  a  difficult  subject, 
in  fact  it  involves  the  main  question  ;  the  limits  of  the  periods  are 
largely  arbitrary  and  are  capable  of  being  settled  at  once.  Al- 
though the  lozvcr  Tertiary  of  America  from  the  base  of  the  Eo- 
cene to  the  summit  of  the  Oligocene  is  infinitely  more  complete, 
in  fact  an  unbroken  historic  chapter,  it  will  probably  prove 
best  that  the  beautiful  series  of  Tertiary  horizons  of  France 
should  be  adopted  as  the  basis  of  division,  parth'  because  of 
their  priority  and  completeness  throughout,  but  chiefl}'  because 
of  the  remarkable  alternation  of  marine  and  freshwater  deposits, 
whereb}'  the  vertebrate  is  checked  by  the  in\'ertebrate  time  scale. 
After  we  pass  the  summit  of  the  Oligocene  our  country  affords 
a  series  of  vistas  only  while  P^urope  offers  a  commanding  view 
of  the  later  Tertiaiy  life  periods.  If  France  furnishes  the  initial 
basis,  comparison  with  America  will  serv^e  to  check  and  am- 
plify— thus  the  final  basis  for  the  division  of  the  Tertiary  will 
be  comparative. 

European  Correlations  : — In  France  Gervais,  Gaudrv,  Fil- 
HOL,  Lemoine,  Deperet,  Boule,  and  others  have  drawn  the 
demarcations  of  the  t)'pical  horizons.  The  parallels  with  Eng- 
lanvi  have  been  especially  set  forth  by  Prestwich  and  Daw- 
kins  and  with  Germany  by  Schlosser,  Deperet  and  v.  Zittel, 
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while  the  parallels  between  Europe  and  America,  or  the  ancient 
Palaearctic  and  Nearctic  Regions,  have  been  discussed  by  Ger- 
vAis,  Leidv,  Cope,  Filhol,  Scott,  v.  Zittel  and  Schlosser. 
Lydekker  has  broadly  covered  the  whole  field  in  his  Geo- 
graphical Histoiy  of  Mammals. 

It  may  seem  remarkable  that  a  nearctic  palaeontologist  should 
enter  the  palaearctic  field,  as  the  herald  of  a  conference  and 
agreement  upon  common  usage  of  terms,  but  I  make  no  apol- 
ogy because  the  matter  arose  from  necessity  rather  than  choice  ; 
several  years  ago  the  discovery  of  some  new  types  of  rhinoc- 
eroses in  this  country  directed  my  attention  afresh  to  the  study 
of  the  Tertiary  fauna  of  Europe  as  parallel  with  that  of  America, 
in  the  succession  of  European  and  American  types  it  appeared 
that  there  were  most  interesting  similarities  between  rhinoceroses 
as  widely  separated  as  the  present  regions  of  Colorado  and 
southern  France,  but  upon  attempting  more  than  a  general  com- 
parison I  was  confronted  by  a  lack  of  definite  time  scale  be- 
tween the  levels  in  which  these  animals  occur.  The  available 
correlations  by  Cope,  Filhol,  Scott,  y.  Zittel  and  others 
proved  too  indefinite  at  certain  points.  This  difficulty  became 
so  obstructive  that  a  more  exact  correlation  of  European  and 
American  horizons  appeared  to  be  an  essential  basis  not  only 
for  the  phylogeny  of  the  rhinoceroses  but  for  that  of  other 
types  of  mammals  of  Europe  and  North  America.  We  need 
a  unified  old  world  system  as  a  starting  point  for  comparison. 
As  a  matter  of  fact  there  is  even  at  the  present  moment  no 
consensus  of  opinion  or  common  usage  among  palaearctic  palae- 
ontologists as  to  the  larger  divisions  of  the  Tertiaiy. 

The  Trial  Sheets : — As  an  initial  step  towards  a  more  ex- 
act correlation  I  offer  here  a  provisional  clas.sification  of  the 
Tertiary  of  Europe  with  critical  discussion  of  the  reasons  for 
placing  the  larger  division  lines  at  certain  points,  also  a  com- 
parison chiefly  with  the  Eocene  of  America,  both  accomplished 
with  as  much  aid  from  workers  past  and  present  as  could  be 
mustered.  This  classification  probably  contains  many  errors, 
some  of  them,  perhaps,  of  a  gross  description.  As  I  freely 
criticise  and  differ  from  some  of  my  colleagues,  I  trust  they  will 
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freely  criticise,  correct  and  expand  this  preliminary  parallel  and 
the  methods  of  attack  here  advocated.  Realizing  that  an  ac- 
ceptable working  basis  could  only  be  secured  by  cooperation  I 
drew  up  in  1897  a  '  Trial  Slice t  of  the  Typical  and  Honwtaxial 
Tertiary  Horizons  of  Europe '  and  circulated  it  abroad  for  criti- 
cism. This  proved  to  be  a  rather  faulty  trial  ;  extremely  valu- 
able corrections  and  additions  were  received,  especially  from  my 
friends  Professor  Gaudrv,  Professor  v,  Zittel,  Professor 
Deperet  and  Doctor  Schlosser,  Madame  Pavlow,  Doctor 
BouLE,  and  Mr.  R.  Lydekker.  These  criticisms  were  em- 
bodied in  a  '  Second  Trial  Sheet '  ^^■hich  was  issued  about  April 
15,  1898.  This  sheet  was  used  as  a  basis  for  further  personal 
discussion  with  the  above  palaeontologists,  also  with  Professor 
Lepsius  of  Darmstadt,  Doctor  Forsyth  Major  of  the  British 
Museum  and  others.  In  course  of  a  tour  in  foreign  museums, 
I  was  greatly  aided  by  many  other  critics,  and  made  also  nu- 
merous observations  of  my  own  which  bear  upon  the  Holarctic 
parallels.  A  'Third  Trial  SJiect^  is  issued  in  connection  with  this 
address  ;  it  is  probably  more  accurate  than  its  predecessors  but 
it  is  still  lacking  both  in  the  desired  exactness  and  fullness. 
The  closer  comparison  of  the  post-Eocene  divisions  of  the 
Tertiary  fauna  of  Europe  and  North  America  must  be  deferred 
for  a  full   report  ^\•hich  is  in  preparation. 

I.   AVAILABLE  EVIDENCES   OF  PARALLELISM 

Among  the  tests  of  approximate  synchronism  of  deposition 
in  the  Nearctic  and  Palaearctic  regions  are  the  following  : 

1.  Common  Genera  and  Species  :  the  presence  of  iden- 
tical or  closely  allied  genera  and  species.  This  time  honored 
and  obvious  basis  of  comparison  is  now  rendered  most  difficult 
by  the  diversity  of  usage  in  generic  and  specific  definitions. 

2.  Similar  Stages  of  Evolution  :  the  similarity  in  the 
'stage  of  development  of  allied  phyla,  as  expressed  in  the  pat- 
tern of  the  molar  teeth,  in  the  transformation  of  the  premolar 
teeth,  complication  of  the  molar  teeth,  in  the  reduction  of  digits, 
etc.  This  test  of  s)-nchronism  is  comparatively  novel.  For 
example,  the   remarkably  definite   transformation  of  the   fourth 
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premolar  of  the  Plagiaulacida;  or  of  the  premolars  of  the  Pcris- 
sodactyla  afford  certain  veiy  exact  data  for  correlation  purposes. 

3.  Simultaneous  Ixtroductiox  of  New  Forms:  the  sud- 
den appearances  in  both  Nearctic  and  Palaearctic  regions  of 
t\'pes  which  have  no  known  ancestors  in  lower  horizons  and 
have  apparently  originated  elsewhere,  either  in  Africa  or  in  South 
America.  The  value  in  chronology  of  these  immigrations  has 
not  been  fully  recognized. 

4.  Predominance  of  Certain  Types  :  the  predominance  or 
spread  of  certain  types  as  of  the  Perissodactyla  in  the  Middle 
Eocene,  or  of  the  Artiodactyla  in  the  Upper  Eocene  and  Oligo- 
cene  are  in  the  nature  of  supplementar}^  evidence. 

5.  Convergence  and  Divergence  of  Pal.earctic  and 
Nearctic  Faun.e  :  far  closer  than  in  any  known  Tertiaiy  or 
Ouaternaiy  stage,  were  the  relations  existing  in  the  Holarctic 
region  during  the  Upper  Jurassic  period.  The  resemblances 
among  these  minute  mammals,  as  found  in  the  Purbeck  of  Eng- 
land and  the  Como  beds  of  Wyoming  are  most  astonishing,  for 
of  thirteen  genera,  six  have  their  English  counterparts,  and  the 
family  characters  are  ver}^  close  as  regards  the  remainder.  (See 
Osborn,  '88,  pp.  186-7.)  It  would  be  rash  to  say  whether  or 
not  continuous  close  geographical  connections  existed  from  the 
Jurassic  throughout  the  Cretaceous,  but  in  the  next  Nearctic 
and  Palaearctic  parallels  which' we  can  draw,  namely  in  the 
Basal  Eocene  between  the  Torrcjon  of  New  Mexico  and  the 
Ccriiaysicn  of  France,  the  resemblances  are  again  very  close. 
During  the  Upper  Eocene  the  faunal  parallels  became  decidedly 
less  close,  in  fact  the  correlation  can  only  be  established  by  rel- 
ativ^ely  few  forms.  In  the  lower  Oligocene  the  faunal  relations 
suddenly  became  again  much  closer  between  the  old  and  new 
worlds  and  they  remained  close  throughout  the  later  Tertiaiy 
until  the  middle  of  the  Pleistocene  period. 

II.   CLASSIFICATION  OF  THE  EUROPEAN  TERTIARY 

Invertebrate  palaeontologists  have  naturall}'  taken  the  leader- 
ship in  the  classification  of  the  old  world  Tertiar}^  their  vertebrate 
confreres  having   followed,   adapted    and    modified   the  system. 
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Without  question  the  final  classification  will  be  by  a  synthesis  of 
evidence  derived  from  invertebrate  and  vertebrate  remains,  from 
the  comparison  of  marine,  fresh  water  and  terrestrial  forms  of 
life  with  each  other  and  with  earth  movements.  In  numerous 
instances  the  exclusive  use  of  one  class  of  evidence  has  led  to 
serious  errors. 

The  great  faunal  Periods  or  Systemes,  Eocene,  Miocene, 
Pliocene,  and  Pleistocene  we  owe  to  Lyell.  The  Oligocene 
was  proposed  by  Beyrich  ('54,  pp.  640-666),  chiefly  on  geo- 
logical grounds,  and  although  confirmed  by  the  Berlin  Geolog- 
ical Congress  some  doubts  are  entertained  as  to  its  ultimate 
utility  and  survival. 

D'Orbigxy,  divided  the  Eocene  into  the  lower  (/)  S//cs- 
sonicii,  in  which  we  find  fossil  mammals  deposited  chiefly  north 
of  Paris  around  the  Suessonien  gulf,  and  the  upper  (//)  Pirn'sii'u 
in  which  the  deposits  are  chiefly  around  Paris  and  in  the  Hel- 
vetien  canal  of  the  south  of  France  and  Switzerland. 

The  stages  and  substages  of  the  palsearctic  Tertiary  em- 
ployed in  the  TJiird  Trial  S/iect,  are  chiefly  the  proposals  of 
Mayer-Eymar  ('89),  d'Orbigny,  Dumeril,  Suess,  and  Lap- 
parent  ('85) — all  invertebrate  palaeontologists.  The  histoiy 
or  authorship  and  synonj'my  of  the  Etagcs,  Monticn,  Thancticn, 
Suessonien,  etc.,  may  be  found  in  the  two  palaeogeographical 
essays  by  Mayer-Eymar  ('89,  p.  26),  and  Canu  ('95,  pp. 
53-56),  in  which  a  reclassification  of  the  entire  Tertiary  is 
advocated  upon  the  hypothesis  of  the  relation  between  the  peri- 
helions  of  the  globe  and  the  sedimentary  substages,  as  shown  in 
the  Tableau  i,  of  Canu  ('95,  pp.  12-13).  For  the  purposes 
of  the  mammalian  palaeontologist  however,  the  Lyellian  sys- 
tem is  more  convenient. 

Valuable  tables  of  European  faunal  parallels  are  given  by 
V.  Zittel  ('93).  The  fullest  lists  of  European  mammals  in 
different  horizons  are  those  collected  by  Schlosser  ('87-'90) 
and  Deperet  ('85-'95)  in  his  memoirs  on  the  Miocene  and  Pli- 
ocene. A  mine  of  wealth  for  an  investigation  of  this  kind  is 
Schlosser' s  Literaturberieht  {'^Z-^1) ;  the  writer  has  referred 
to    it    constantly    and    can    hardly    express     his    indebtedness. 
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Trouessart's  ('97)  Catalogiis  would  have  been  far  more  val- 
uable if  localities  had  been  cited  as  well  as  the  geological 
divisions. 

The  first  step  is  to  ascertain  how  far  the  Periods  or  Systcmcs 
can  be  paralleled  in  America  and  Europe  and  similar  permanent 
limits  placed  between  them.  The  second  is  to  establish,  as  con- 
venient divisions  of  each,  Upper,  Middle,  Lon'cr,  or  Lcnocr  and 
Basal.  It  is  not  too  much  to  hope  that  the  synchronism  of 
these  periods  in  the  entire  Holarctic  region  during  the  Tertiary 
can  be  established  with  considerable  exactness.  The  Stages  and 
Substages  present  much  greater  difficulty  and  may  prove  impos- 
sible owing  to  the  absolute  independence  of  the  earth  move- 
ments which  caused  them  in  the  old  and  new  worlds.  It  is 
perfectly  e\'ident  that  the  overlapping  of  these  deposition  stages 
would  be  the  rule  and  that  exact  synchronism  would  be  largely 
coincidence  and  therefore  highly  improbable.  All  that  we  can 
reasonably  hope  to  establish  in  the  near  future  is  an  approximate 
parallelism  of  the  Stages  ;  ultimately  the  lines  of  overlap  may 
be  determined. 

III.   COMPARISON    OF    THE    EOCENE    IN    EUROPE    AND 

AMERICA 
1.  The  Puerco  without  a  Faunal  Parallel 

The  base  of  the  American  Eocene  is  the  Puereo,  which  has 
been  observed  by  Cope  and  Wortman  to  immediately  overlie 
the  upper  Cretaceous  in  northern  New  Mexico. 

Contrary  to  the  prevailing  opinion  and  usage  there  is  in  Eu- 
rope no  known  fossil  mammal  deposit  parallel  to  the  basal 
Eocene  or  Puerco  of  America.  The  Puerco  fauna  proper  is 
older  than  the  oldest  in  Europe. 

We  may  therefore  provisionally  conclude  that  the  fresh  water 
Puerco  deposits  were  approximately  of  the  same  age  as  the 
earliest  marine  and  brackish  limestones  of  the  Suessonien  Sea, 
namely,  the  Montien  (Calcaire  grossier  de  Mons,  Belgium),  or 
marls,  Heersien,  [Mariies  de  Heejs),  Maitdiinien  {Mariics  de 
Meiidoii),  all  resting  unconformably  on  the  Cretaceous. 
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2.  The  Torrejon  and  Thanetien  (Cernaysien)  nearly  Parallel 

The  oldest  fossil  mammal  beds  of  Europe  are  the  fluvio-ma- 
rine  Glauconie  dc  la  F'crc  (^Aisne,  6  metres),  containing  Arcto- 
cyon  priincEV2is,  equivalent  to  the  marine  Sahlcs-dc-Bracliaix, 
also  resting  upon  the  Cretaceous  which  is  immediately  overlaid 
by  the  lacustrine  Calcaires  ct  sables  de  Rilly  (38  oietres).  These 
together  constitute  the  Thanetien  (Lapparent,  '85),  with  which 
the  purely  fresh- water  CcDiaysien  (Lemoixe)  beds  in  the  vicinity 
of  Rheims  are  closely  parallel. 

The  Cernaysien  has  been  almost  universally  paralleled  with 
the  Pnerco,  but  man}'  }'ears  ago,  ^^■hile  studying  the  Cernaysien 
fauna  of  Rheims,  with  the  kind  aid  of  the  late  Doctor  Victor 
Lemoine,  I  reached  the  conclusion  that  it  was  more  recent  than 
Puerco  (OsuoRX,  '90,  pp.  51—62).  This  conclusion  is  now  con- 
firmed by  the  separation  (Wortman  and  Matthew,  '99,  p.  28) 
of  the  true  Puerco  fauna  underlying  the  Torrejon  fauna.  The 
Torrejon  agrees  closely  with  the  Cernaysien,  so  far  as  we  can 
judge  from  evidence  which  awaits  a  more  exact  study  of  the 
Cernaysien  fauna  than  we  have  yet  enjoyed. 

a.  Multituberculates.  It  is  especially  interesting  to  com- 
pare the  number  of  grooves  and  tubercles  upon  the  Neo- 
plagianlax  (Cernaysien)  and  Ptilodus  (Torrejon)  fourth  premolars 
and  first  lower  molars,  as  indicating  a  similar  age. 

b.  Among  the  Rodexts  or  Pri.mates  (for  the  systematic 
position  of  these  animals  is  not  definitely  known,  see  Schlosser 
and  Matthew)  compare  Protoadapis  (Cerna}'sien),  dentition 
2-1-3-3,  '^^^  Plesiadapis  with  its  reduced  dentition,  simple 
molar  type   and   enlarged    incisors,    with    Indrodon    (Torrejon) 

if  I.  3- 3)- 

c.  Creodoxts.  Of  the  JMesonychidce,  Hycrnodictis  (Cernay- 
sien) is  a  little  more  modern  than  Dissacus  (Torrejon)  in  its 
lower  molars.  Of  the  Aretocyonidce,  Arctoeyon  gervaisii  (Cer- 
naysien) and  Arctoeyon  (Claenodon)  coi'rugatns  (Torrejon)  are  to 
be  compared. 

d.  Uxgulates.  As  hypothetically  ancestral  to  the  Ancy- 
lopoda,    Plenraspidothcriuni    (Cernaysien)  is  in   an   earlier   stage 
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than  Mciiiscotlicriuin  (Wasatch)  which  it  somewhat  resembles  in 
teeth,  skull  and  skeleton. 

The  fact  that  neither  primiti\-e  Ungulates  {Coudylartlira  and 
Amblypodd)  nor  Edentata  have  been  found  in  the  T/iaiieticii  or 
Cernaysien  beds,  together  with  their  absence  in  the  Suessonien 
and  later  periods  in  the  Palcparctic  region,  lends  some  probability 
to  the  hypothesis  that  Condylarthra,  Amblypoda  and  Edentata 
were  exclusively  Nearctic  during  the  lower  Eocene.  On  the 
other  hand  the  Cernaysien  beds  may  present  a  \^ery  imperfect 
picture  of  life  in  France  during  this  period. 

3.  Egerkingen  Beds  more  recent  than  Puerco,  Torrejon  or 

Wasatch 

Nor  is  the  above  probability  lessened  by  the  testimony  of 
Egcrkingcn  which  has  been  wideh'  accepted  as  proving  the  ex- 
istence of  the  Condylarthra  in  Europe  and  as  in  part  a  veiy  old 
fauna. 

The  suppositions  of  Riitimeyer  ('88),  already  questioned  by 
ScHLOSSER  ('95),  that  the  older  portion  of  the  famous  fissure 
fauna  of  Egerkingen  is  of  Puerco  age  and  that  it  contains  Condy- 
larthra are  rendered  improbable  by  the  following  considerations. 

First  :  by  my  examination  of  the  teeth  referred  to  Euproto- 
gonia,  PcriptycJius  and  Plicnacodns  in  the  Egerkingen  collection, 
which  fails  to  sustain  Professor  Rutimever's  identifications. 
Egerkingen  is  rich  in  small  FLocene  Primates  ;  it  is  possible  that 
the  types  of  the  supposed  Condylarthra  correspond  with  the 
larger  Bridger  or  Middle  Eocene  American  monkeys  such  as 
Not/iarctns,  Tomitlicrium  (Cope)  Tclviatolcstcs,  LimnotJicriinn 
(Marsh)  which  are  astonishingly  ungulate  in  appearance. 

Second  :  I  have  certainly  seen  similar  primate  teeth  in  Pro- 
fessor Deperet's  collection  from  Lissicii  ;  this  is  also  a  fissure 
fauna  and  of  similar  age  to  Egerkingen. 

Third  :  because  of  the  absence  in  Egerkingen  of  many  typ- 
ical lower  Eocene  or  Suessonien  types  and  the  abundant  pres- 
ence of  typical  middle  and  upper  t^ocene  types.  It  is  improb- 
able that  a    Jurassic    fissure   would    accumulate  basal    Eocene 
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types,  omit  lower  Eocene  types  such  as  Corypliodon,  and  again 
collect  middle  and  upper  Eocene  types. 

Fourth  :  the  Taeniodonta,  or  ancestral  Edentata  with  enam- 
eled teeth,  are  apparently  truly  represented  in  Egerkingen  by 
the  Calamodoii  ciiropwiis  of  RiTniEYER,  but  this  tooth  is  quite 
as  probably  in  a  Stv/iiioclo)i,  or  ^Middle  Eocene  (Bridger),  stage 
of  development  as  in  an  older  stage. 

4.  Lower  Eocene,  Wasatch  and  Suessonien  (Sparnacien, 
Ypresien)  truly  parallel 

The  SpaDiacicn  of  Lapp.arent  is  the  middle  substage  of 
the  more  comprehensive  stage  Soissonien  (Mayer-Eymar)  ;  it 
marks  a  continuation  of  the  north  France  depression  or  Suesso-' 
nien  Sea  (Heersien,  Thanetien  or  Suessonien)  and  is  character- 
ized by  marine  and  fluvio-marine  deposits  bordered  to  the  west 
and  south  by  purely  fresh  water  fluviatile  or  lacustrine  deposits. 

Of  the  latter  the  lacustrine  Lignites  du  Soissoiiais  ( 5  metres)  con- 
tain Corvphodon  ozccjiii,  Pa/iroiiictis gigaiitca  (Mwh^ncouri,  Oise) 
and  Lophiodo/i  lartcti.  The  Argilc  p/astiqiic  [^o  metres)  is  con- 
sidered by  some  mainly  aerial  (fide  Canu),  by  others  lacustrine 
(Gardner,  Lapparent);  it  commences  with  the  Conglonicrat  dc 
Meiidon,  certainly  fluviatile,  which  contains  Corypliodon  anthra- 
coidcus. 

In  the  London  basin  are  the  Loi^'cr  Bagsliot  Sands,  a  marine 
formation,  and  below  these  the  London  Clay  (166  metres),  see 
Caxu  ('95,  p.  54),  an  estuarine  formation  ;  these  together  con- 
stitute the  Londinicn  of  Mayer-Eymar.  The  London  Clay 
contains  a  primitive  species  of  LLyracotlicriuni,  H.  icporiniini, 
a  primitive  Corypliodon,  C.  coccenns.  These  fossil  mammals 
would  cause  us  to  consider  the  London  Clay  as  parallel  with 
the  Sparnacien,  but  Lapparent  and  Canu,  from  the  invertebrate 
standpoint,  place  the  London  Clay  in  the  higher  level  of  the 
Ypresien  or  Londinien. 

In  the  Paris  Basin  a  fresh  return  of  the  sea  deposited  the 
Sables  Xunimulitiqucs  du  Soissonais  (50  metres,  Aisne)  embrac- 
ing the  overlying  estuarine  and  littoral  Sables  de  Cnise  la  Motte  ; 
here   Filhol  ('88,  p.  155)  records   a  small   Lophiodon  de  Cuis, 
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this  would  correspond  with  Hcptodon,  the  first  of  the  American 
LopJiiodoiitidcc.  Gaudry  ('98,  p.  302)  parallels  with  these  beds 
the  freshwater  Sables  Agcicns  (d'Epernay),  Etagc  Agcicn,  Le- 
MOiNE,  the  mammalian  fauna  of  w'hich  has  been  described  by  Le- 
MOiNE  as  containing  LopJiiodon  and  Pachynoloplins ;  but  this 
fauna  belongs  on  a  higher  level,  as  in  fact  Gaudry  himself  inti- 
mates. 

The  parallel  between  the  Wasatch  and  the  Suessonien  of 
France  was  first  recognized  by  Marsh  in  describing  Cory- 
pJiodon.  In  the  meantime  vast  additions  have  been  made  to  our 
knowledge  of  the  Wasatch  fauna  and  practically  nothing  to  that 
of  the  Suessonien.  Although  we  know  only  a  fraction  of  the 
life  of  the  period,  there  certainly  existed  at  this  time  in  Europe 
the  successors  to  certain  Cernaysien  genera  \\hich  are  repre- 
sented by  descendants  in  the  Upper  Eocene. 

The  three  known  genera  common  to  both  countries,  namely, 
CorypJiodon,  Hyracotlicrunii  and  Palaoinctis  present  close  struc- 
tural parallels. 

Filhol  records  Lop/iiodon  lartcti  of  the  Lignites  du  Soissonais 
as  an  ancestor  of  the  true  heavy  bodied  Lophiodontinje,  whereas 
in  the  Wasatch  we  find  Heptodoii  belonging  to  the  light  bodied 
Lophiodonts  of  the  "Helaletes-Colodon  "  line  which  subsequently 
appears  in  Europe.  Platyehavops,  mistakenh"  compared  with 
Esthonyx  by  Lydekker  has  no  parallel  in  America  unless 
among  the  Arctocyonidoe .  Gervais  ('59)  mentions  a  rodent-like 
type  of  incisor  from  the  Suessonien,  but  this  has  not  to  my 
knowledge  been  subsequently  described. 

5.  Fissure  Formations,  Egerkingen  and  Lissieu,  younger 
than  the  Wasatch 

These  formations  both  represent  the  remains  of  animals  slowly 
accumulated  in  fissures  of  Jurassic  age.  The  Lissieu  fauna  is  of 
approximately  the  same  Middle  and  Upper  Eocene  duration. 
As  above  stated  the  Egerkingen  composite  fauna  almost  cer- 
tainly does  not  contain  types  as  old  as  those  of  the  Wasatch. 
There  is  one  important  exception  :  the  Proviverra  typica  of  Eger- 
kingen is  in  the  same  stage  of  development  as  the  Siiiopa  {Sty- 


14  OSBORN. 

polophus)vivernna  of  the  Wasatch,  while  Rutimever's  supposed 
StypolopJius  does  agree  with  the  Siiiopa  brcvicalcarata  of  the 
Bridger.  Notwithstanding  these  facts,  in  the  absence  of  Cory- 
phodon,  Palceouictis  and  other  typical  Wasatch  and  Suessonien 
forms,  the  greatest  age  which  can  be  positively  assigned  to  the 
beginning  of  these  fissure  formations  is  the  lower  portion  of  the 
Middle  Eocene. 

6.  Middle  Eocene,  Lutetien,  apparently  parallel  with  the 
Wind  River  Fauna 

Constituting  the  base  of  the  greater  Parisicn  stage,  the  Liitc- 
tien  substage,  first,  marks  the  advance  of  the  sea  beyond  its 
Suessonien  limits  southward  around  Paris,  and  to  the  west  and 
north  into  Belgium  ;  second,  it  marks  the  appearance  of  fossil 
mammal  deposits  in  the  south  of  France,  in  Switzerland  (Hel- 
vetien  Canal),  and  in  Alsace. 

The  Calcairc  grossicr  beds  (45  metres)  are  entirely  marine  in 
their  lower  strata  {Calc.  gros.  moycn.  ct  infer ^  but  become  fresh- 
water or  flu\"iatile  at  the  summit  {Ca/c.  gros.  super.)  where  they 
contain  Lophiodon  and  many  other  ungulates. 

Parallel  with  these  beds  are  those  of  the  Grcs  d' IsscI  (Aude, 
24  metres)  fully  studied  by  Filhol  ('88)  ;  oi  Argenton  (Indre)  ; 
of  the  Argiles  a  lignites,  or  Agein  (Rheims)  explored  by  Dr. 
Lemoine,  of  Bracklesliani  (England).  Certain  types  of  Biichs- 
tveiler,  Alsace,  seem  to  be  somewhat  more  recent.  Finally  our 
knowledge  of  the  mammals  of  this  stage  is  greatly  enriched  by 
the  older  portions  of  the  fissure  deposits  of  Egerkingen  (Vaud) 
and  of  Lissieu,  near  Lyons. 

This  fauna  has  been  hitherto  paralleled  with  that  of  our  great 
Middle  Eocene  deposits  of  the  Bridger  ;  we  shall  see  that  //  ody 
corresponds  ivitli  a  seetion  of  the  npper  J  Find  River  or  the  Loiuer 
Bridger  Lake  deposits  of  the  Rocky  Mountains. 

Characteristics  :  Filhol  ('88,  p.  i,  75),  in  his  conclusion  upon 
the  Issel  fauna,  speaks  doubtfully  of  the  presence  of  a  large 
Creodont,  as  Paheonictis  gigaiitea. 

This  is  the  continuation  of  the  reign  of  Lophiodon,  a  type  pre- 
dominant in  number  and  variety. 
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Three  perissodactyl  phyla  occur,  namely  the  Hyracotherii- 
nx,  Lophiodontinae  and  Helaletinae,  whereas  at  the  same  period 
in  America  we  find  the  HyracotJicriincv,  Tapiridce,  and  Hc/a/ctiucF. 

Without  exception  in  the  Lutetien  representatives  of  the 
perissodact}'l  families  LopJiiodoiitiiue  and  Hyracotlicriiiice  the 
premolars  are  simpler  than  the  molars  and  these  animals  arc 
therefore  in  a  stage  of  evolution  corresponding  ivith  that  zohich 
i^'c  find  in  the  Wind  River  beds.  The  horses  so  far  as  I  can 
judge  from  personal  study,  from  Filhol's  descriptions  and 
from  figures,  (Gervais,  '59)  P.  Suillus,  P.  parvulus,  P.  duvalii, 
all  belong  to  the  primitive  stage,  namely,  premolars  simpler  tJian 
molars,  no  mesostyle,  and  are  therefore  in  a  Wind  River  {Pro- 
torohippiis')  rather  than  Bridger  {Orohippiis)  stage  of  develop- 
ment. FiLHOL  ('88,  p.  182)  lays  great  emphasis  upon  the  fact 
that  all  the  so-called  '  Pachynolophus '  of  Issel.  Pepieux  and 
Lautrec  have  the  premolars  simpler  than  the' molars.  Further- 
more in  beds  of  undoubted  Issel,  Argenton  or  Bnchszveiler  age, 
no  complete  Anehilophns  types  of  premolars  (pm  =  m)  occur. 
As  for  the  oldest  Artiodactylei  in  either  country''.  Cope  ('82,  p. 
71)  has  compared  Lemoine's  Lophiodoehecrns  peroni  of  the 
Argiles-a-lignites  \\\\\\  his  Trigonolestes  bracliystonuis,  from  the 
Wind  River.  Among  the  primates  the  little  known  Heterohyiis 
armatns  Gervais,  distantly  resembles  Alicrosyops  of  the  Bridger 
in  its  molar  teeth  only,  the  premolars  being  simpler  than  in  the 
Bridger  species. 

These  are  significant  facts.  So  far  as  they  go  they  indicate 
that  the  known  beds  of  Lutetien  formation  (having  a  thickness  of 
45—24  metres)  are  by  no  means  equivalent  to  the  Bridger  Beds 
(having  a  thickness  of  800  metres),  as  heretofore  stated,  but 
they  merely  correspond  to  a  section  of  the  Lower  Bridger  or 
more  probably  of  the  L'pper  W  ind  River  formation. 

It  is  true  that  in  the  Helalctimr,  or  cursorial  Lophiodonts,  in 
the  fauna  of  Egerkijigen  and  Lissien,  namely  H.  cartieri,  H. 
anneetens  (and  perhaps  Helaletes  (Hyrachyus)  intermedins  of 
Selles-snr-Cher),  the  third  and  fourth  premolars  have  double 
internal  lobes  like  those  of  H.  {Desmatotheriuvi)  gnyotii  of  the 
Bridger.      But  it  must   be    remembered  as  regards  both  Eger- 


16  OSBORN. 

kingen  and  Lissieu  that  they  are  composite  faunae,  contain- 
ing upper  Eocene  forms  mingled  with  the  middle  Eocene 
forms,  therefore,  the)'  cannot  be  cited  at  all  as  proofs  of  syn- 
chronism. Similar  Helaletes-like  teeth  are  described  by  Filhol 
from  Buchsweiler,  Alsace,  namely  the  type  3d  and  4th  premo- 
lars of  his  Palaotapims  buxovillamis  ('88,  p.  179,  pi.  XIX,  fig. 
4),  which  certainly  belong  not  to  the  Tapiridee  but  to  the 
HelaletincB,  a  sub-family  of  LopJiiodoutidic.  On  the  other  hand, 
the  upper  molar  and  the  lower  jaw  assigned  to  Hyraeliyus  inter- 
Diedins  (Filhol  '88,  p.  114,  pi.  XXX,  figs.  8  and  6)  from 
Argenton  resemble  the  Hclaletince  in  a  Wasatch  or  Heptodoii 
stage  of  development  becau.se  they  are  small  and  simple. 

7.  Middle  Eocene,  Bartonien,  apparently  Equivalent  to  the 
Lower  Bridger 

This  substage  receives  its  name  from  the  Barton  Clays  of 
England  (100  metres).  The  Sables  de  Beaiichavip,  marine  (15 
metres)  is  succeeded  by  the  partly  lacustrine  Calcaire  de  Saint 
Oiiei!  with  which  the  fresh  water  Gres  de  Cesseras  (Herault)  are 
considered  parallel. 

From  the  Gres  de  Cesseras  a  few  mammals  are  recorded. 
The  Cesserasietis  antiques  {Yi'lwo'l'^^,  p.  182,  pi.  XIX,  fig.  3) 
type  is  a  small  lophiodont  jaw  with  molar  teeth  which  resemble 
those  of  Helaletcs  of  the  Bridger  except  in  the  extreme  sim- 
plicity of  the  supposed  4th  premolar. 

If  Filhol's  identification  and  description  is  correct  no  com- 
parison can  be  made  with  our  Bridger  Helaletes  which  has 
a  partly  compound  fourth  premolar.  The  LopJnodon  ccsseras- 
sicniii  Filhol  (Z.  oeeitaineum,  Gervais)  is  judging  by  Gervais' 
figures  (pi.  18,  fig.  7),  one  of  the  Eqiiidcc  in  a  Bridger  stage 
of  development. 

The  American  parallel  of  the  Bartonien  is  probably  Lower 
Bridger  but  it  cannot  be  determined  until  we  secure  a  more  ex- 
act knowledge  of  the  state  of  molar  and  premolar  evolution  of 
the  few  ungulate  fossils  which  it  contains. 

The  writer  is  chiefly  indebted  to  Professor  Albert  Gaudry  for 
the  arrangement  of  the  lower  Eocene  in  the  accompanying 
'Third  Trial  Sheet.' 
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8.  Upper  Eocene,  Ligurien 

The  summit  of  the  French  Eocene  is  characterized  geograph- 
ical!}' by  the  recession  of  the  northern  gulf  on  its  western 
borders  and  by  numerous  small  freshwater  lake  and  river  de- 
posits in  the  south  and  southwest  of  France,  in  Switzerland,  and 
on  the  German  border  (Canu,  '95,  Plate  44). 

In  the  Paris  Basin,  made  famous  by  the  classic  researches  of 
Cuvier  and  Brogniart,  is  the  Gypsc  dc  Montmartre  (55  metres) 
partly  marine,  partly  lacustrine  ;  at  its  summit  are  20  metres  of 
gypsum  which  contain  most  of  the  mammals  described  by 
Cuvier.      Above  are  the  lacustrine  Manics  dc  Pantin. 

Parallel  ^\'ith  the  Gypsc  are  the  rich  Lignites  dc  la  Dcbruge 
(\^aucluse,  2  metres). 

Parallel  with  the  Gypsc  in  the  South  are  the  beds  of  St.  Hip- 
polytc  dc  Caton  (Gard)  recently  described  by  Deperet  ;  of 
Castlcnaitdry  (Aude)  ;  of  Lautrcc  (Tarn)  described  by  Noulet 
('63)  also  by  Gervais  ('69). 

There  are  also  the  lacustrine  limestones  of  Carcassonne,  near 
the  Pyrenees,  and  the  localities  Mas-Saintcs-PiicUcs  and  Mllcn- 
ciivc-la-Comptal,  Castres.  To  the  west  in  Germany  are  the  fis- 
sure deposits  ox  BoJnicrzcn  of //cvV/^v/Z/tY";// (Mittelfranken)  Ulvi, 
Pappenhciiii,  Froiistcttcn  ^  (Swabian  Alps),  Sigviaringcn  ;  to  the 
south  the  older  fissure  deposits  of  the  Phosphorites  du  Qiicrcy, 
and  the  fissures  of  Egcrkingcn  and  Lissicu. 

This  period  contrasts  with  all  its  predecessors  by  the  superbly 
full  fauna  which  it  contains  ;  we  feel  for  the  first  time  that  the 
fossil  record  is  approximately  representative  of  the  living  fauna. 
It  is  greatly  enriched  by  the  composite  parallel  faunas  of  the 
Sidcrolithigue  dc  Maiireviont  and  the  newer  portions  of  the  com- 
posite faunse  of  Egerkingen  and  Lissieu. 

Lautrec,  undoubtedly  Upper  Eocene,  contains  a  very  large 
Lophiodo?t,  L.  Imitricciisc  of  especial  interest,  because  it  is  ap- 
parently the  last  of  its  race.  It  is  probable  that  the  large  Lo- 
phiodon  of  Hcidciilicim,  with  complex  premolars,  is  related  to 
the  Lautrec  type.      In  the  Heidenheim  specimen  the  second  and 

^  Fronstetten  fauna  described  by  Jager,  Fraas,  Quenstedt  and  v.  Meyer. 
Annals  N.  Y.  Acad.  Sci.,  XIII,  July  19,  1900 — 2 
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third  superior  premolars  have  double  internal  cusps.  Lissicu 
as  studied  by  Deperet  is  mainly  middle  Eocene  but  it  contains 
some  important  Upper  Eocene  forms,  while  Egcrki)igcn  has  a 
rich  representation  of  Upper  Eocene  types. 

The  large  L.  rliiiioccrodcs  Riitimeyer,  of  Egerkingen  is,  how- 
ever, not  of  the  Heidenheim  type  because  it  has  simple  upper 
premolars  associated  with  it  ;  it  is  an  older  representative  of  the 
large  race  of  Lophiodoiitidcc. 

JMaurcniout  is  considered  mainly,  if  not  exclusively,  of  Upper 
Eocene  age. 

General  Characters. 

(i).  This  fauna  is  much  more  modern  than  that  of  the  Gns 
de  Ccsscras,  or  of  the  Calcairc  Grossicr  and  Isscl ;  the  great 
advance  in  the  structure  of  the  teeth  especially  seen  in  a  com- 
parison of  Propaht^otlicriitui  and  PaUcothcrium  is  proof  of  mod- 
ernization. Paljeotherium  is  now  the  predominating  type  of 
Perissodactyl,  although  a  large  form  of  Lophiodon  survives. 

(2).  Secondly,  the  composite  beds  of  Egcrkingoi  and  Lissicu 
furnish  the  ancestry  of  certain  types  of  Gypsc  Artiodactyla  and 
in  these  beds  we  also  find  certain  other  forms  transitional  between 
the  Isscl  stage  and  the  Gypsc  stage. 

(3).  Thirdly,  the  Gypsc,  is  a  v^ery  highly  specialized  and 
differentiated  fauna  including  many  artiodactyls  and  other  types 
the  ancestiy  of  which  is  known  neither  in  Europe  or  America 
and  has  not  thus  far  been  found  in  Egerkingen  or  Lissieu. 

(4).  Fourth,  the  Ligurien  is  widely  distinct  faunally  from  the 
American  Upper  Eocene  or  Uinta  with  which  it  has  been  here- 
tofore paralleled.  At  no  period  of  the  Tertiary  were  the  Nearc- 
tic  and  Palaearctic  faunae  so  widely  separated.  In  fact  a  much 
wider  gap  exists  between  Western  America  and  Europe  in  the 
Upper  Eocene  than  in  the  preceding  Lower  and  Middle  Eocene 
or  in  the  succeeding  lower  Oliogocene. 

The  resemblances  or  parallels  with  America  are  mostly  lim- 
ited to  one  genus  of  horses  {Pacliynoloplms),  which  occur  in  both 
countries,  to  one  Creodont  HytE)iodoii,  and  to  the  ancestors  of 
the  Canidcu  and  Vivcrridce  which  occur  in  both  countries. 

(5).   Contrasts.     The  Cheiroptera  diXid  Inscctivora  o(  thesQ  two 
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regions  cannot  be  compared  until  the  American  forms  named  by 
Marsh  are  adequately  studied.  The  Primates  have  no  direct 
parallels.  Among  the  Pcrissodactyla,  PalcBotJicriuni,  Palaplo- 
tlicriuin,  and  AncJiiloplius  have  no  parallels  in  America.  The 
Selenodoiit  Artiodactyla  of  the  two  continents  are  A\"idely  distinct ; 
the  Gypsc  selenodont  Artiodactyla  have  no  parallels  in  America. 
The  bunodont  Artiodactyla  have  not  yet  been  carefully  compared. 

(6).  There  are  therefore  comparati\'ely  few  direct  reasons  for 
considering  the  Gypsc  and  Uinta  as  nearly  contemporaneous  but 
there  is  a  substantial  indirect  reason  namel}'  that  the}^  both 
closely  underly  Oligocene  Beds  in  which  there  suddenly  reap- 
pears a  marked  community  of  fauna  in  the  Nearctic  and  Palsarc- 
tic  regions.  In  other  words  the  Gypsc  bears  a  relation  to  the 
Ronzon  similar  to  that  which  the  Upper  Bridger  bears  to  the 
Upper  Uinta  and  White  River. 

The  most  signiiicant  fact  is  the  apparent  invasion  of  the  Palae- 
arctic  region  in  the  Upper  Eocene  by  a  great  variety  of  Artio- 
dactyla which  mingled  with  the  older  ph}'la  of  France  and 
Germany.  Where  did  these  animals  come  from  ?  Not  from 
Asia,  certainly,  because  some  of  them  would  have  found  their 
way  also  into  the  Nearctic,  probably  therefore  from  Africa  or  the 
Ethiopian  Rcgioji. 

9.  Composite,  Imperfectly   Stratified   Fissure    Deposits    of 
Middle  Eocene  to  Middle  Oligocene  Age 

The  most  famous  of  these  fissure  deposits  are  those  of 
Quercy,  Egerkingen,  Mauremont,  Fronstetten. 

In  the  Swiss  Jura  are  the  Boliucrzcii,  mainly  non-calcareous 
reddish  clay  nodules  with  pisolithic  iron  grains.  The  sidero- 
lithic  earths,  Sidcrolithiqncs,  typically  at  Mauremont,  found  in 
Jurassic  limestone  fissures  are  so  called  because  they  contain 
grains  of  iron,  imbedded  in  concretions  probably  of  mineral 
spring  origin,  associated  with  tra\^ertines.  A  special  type  of  fis- 
sure deposits,  analogous  to  the  above  in  certain  respects  are  the 
PJiospiioritcs,  typically  represented  in  Quercy  but  characteristic 
also  of  other  periods. 
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The  age  of  these  various  deposits  is  a  very  important  matter. 
For  reasons  given  above  and  below  certain  of  these  deposits  ap- 
pear to  have  overlapped  or  extended  through  one  or  more  periods 
of  regular  stratigraphic  deposition  as  follows  : 

Egerkingen  (Canton  Vaud)  Middle  to  Upper  Eocene 
inclusive. 

Lissieu,  Middle  to  Upper  Eocene  inclusive. 

Fronstetten  (Swabian  Alps),  Mainly  Upper  Eocene. 

Heidenheim  (Mittelfranken),  "  " 

Mauremont  (Canton  Vaud)  "  " 

Oerlinger  Thai.  u.  Eselsberg,  Ulm,  Upper  Eocene. 

Quercy,  Caylux,  Mouillac,  Phosphorites,  Upper  Eocene 
to  Middle  Oligocene. 
The  Phosphorites  du  Quercy,  the  most  extensive  and 
famous  fissure  deposits  of  this  kind,  occur  in  Jurassic  calcareous 
fissures  of  3  to  6  metres  in  width  and  35  metres  in  length.  The 
matrix  is  a  phosphate  of  lime  probabl)'  of  mineral  spring  origin 
(FiLHOL,  '77,  p.  1—27).  The  fauna  enjoyed  a  warm  and  moist 
climate.  Filhol  believ-es  that  death  was  caused  by  asphyxia- 
tion, due  to  poisonous  vapors  arising  from  hot  springs,  man}' 
skeletons  being  found  complete  and  showing  no  marks  of  teeth. 
In  contrast  with  Quercy,  which  contains  a  fauna  of  extraordi- 
nary richness,  beauty  and  completeness,  Egerkingen  and  Lis- 
sieu have  yielded  merely  isolated  teeth. 

The  Quercy  fauna  according  to  Filhol  predominates  in 
Upper  Eocene  or  Gypsc  types.  The  Phosphorite  rhinoceroses 
have  by  some  authors  and  in  many  museums  been  referred  to 
A.  Icinanciisc  and  A.  miiuitimi,  both  of  which  are  Upper  Oligo- 
cene or  Aquitanean  species — tliis  is  an  error  ;  the  two  rhinocer- 
oses which  this  formation  contains  are  probably  the  Rotizo- 
thcriuni  vchniuuni  Avmard,  found  also  in  Ronzon,  and  another 
species  much  simpler  than  the  Aquitanean  DiccratJicruim  juiun- 
tuni  Cuv.  {R.  plcuroceros  Duvernoy),  of  Moissac.  This  small 
species  has  simple  upper  premolars  ;  it  either  belongs  to  A. 
gaiidryi  Rames,  or  represents  a  distinct  species.  These  facts 
with  the  tables  published  by  Filhol  ('77)  show  that  the  Quercy 
deposition  probably  terminated  in  the  lower  or  Middle  Oligocene. 
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Characteristic  of  the  region  of  the  Alps  during  elevation  are  the 
marine,  brackish  and  freshwater  moiasscs,  that  is,  calcareous  or 
argillaceous  rocks  easy  to  work,  mingled  with  conglomerates 
called  )iagLifiuJi  a  littoral  formation.  These  were  produced  in 
Switzerland  on  the  shores  of  islands  during  oscillation  periods. 

IV.   OLIGOCENE  OF  EUROPE 

This  Period  is  actually  well  defined  in  its  geographical  features, 
as  well  as  in  its  fauna  and  flora  ;  in  France  it  begins  typically 
with  the  RoiizoH  fauna  \\'hich  contains  a  number  of  oitirclv  ncio 
types,  and  it  terminates  with  that  of  St.  Gcrand  Ic  Pny.  Some 
authors,  however,  Lydekker  ('96,  p.  191),  Lepsius  ('92,  p.  550), 
include  within  the  lower  Oligocene  the  Ligurien  or  Gypsc  ;  this 
is  a  cause  of  great  confusion  in  the  literature. 

The  duration  of  the  Oligocene  may  be  estimated  by  deposits 
in  Italy  of  2900  metres  in  thickness. 

Earth  Movements. — According  to  Lapparent  ('85,  p.  1 164) 
the  Oligocene  of  Europe  begins  with  the  main  elevation  of  the 
Pyrenees  and  is  marked  toward  the  close  by  the  initial  elevation 
of  the  Alps.  Its  first  or  early  earth  movements  {Etagcs  Infra 
Tongricn  and  Stanipicn)  caused  a  recession  of  the  sea  at  the 
south,  and  an  invasion  of  the  sea  from  the  north — this  invasion 
reached  the  centre  of  France;  in  the  Rhine  valley  if  extended 
as  far  south  as  Basle.  The  climate  during  this  period  was 
moderate.  The  second  or  Etagc  Aquitanicn  was  one  of  eleva- 
tion and  strongly  contrasted  with  the  preceding  by  a  general 
recession  of  the  sea  ;  it  instituted  a  period  of  great  freshwater 
lakes  in  France  and  Southern  Europe,  varied  by  lagoons  with 
lignitic  deposits.  Under  more  temperate  climatic  conditions, 
with  considerable  moisture,  the  flora  was  of  Indian  and  Australian 
type,  the  deciduous  trees  increased  in  number,  but  palms  still 
flourished  as  far  north  as  the  Baltic  ;  the  bird  life  of  central 
France  (Allier,  Milne-Edwards)  was  similar  to  that  of  the 
lakes  of  Southern  Africa.  Along  certain  lake  borders  however, 
in  Southern  P' ranee  (Aix  and  Gargas,  Sapporta),  the  heat 
and  drought  during  the  latter  part  of  the  summer  were  extreme. 
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The  Oligocene  terminated  b}-  the  deepening  of  valleys,  drying  of 
the  lakes  and  substitution  of  the  fluviatile  regime  of  the  Lower 
Miocene. 

Upper  Oligocene  3.  Aquitanien.  Extensive  freshwater  lakes  and 

lagoons.     Recession  of  sea. 
Middle  Oligocene  2.  =      f  Stampien.  Advance     of    sea    in     Paris 

■r      )  Basin. 

Lower   Oligocene  I.  '^     \    Infra  Tongrien.     Marine  and  brackish  deposits, 

lacustrine  and  marine  Marls. 


1.  Infra  Tongrien,  Lowier  Oligocene 

Ron/.on  was  considered  of  Stampien  age  by  Lapparent  ('85, 
p.  1 176);  it  is  true  the  beds  overlie  the  Calcairc  dc  la  Brie, 
Avhich  is  undoubtedly  lower  Oligocene  ;  Gaudry  accordingly 
places  it  in  the  Infra  Tongnen,  and  its  fauna  certainly  succeeds 
closely  that  of  the   Gypsc. 

In  1 88 1,  M.  FiLHOL  ('81,  pp.  356-263)  concluded  that  Koiicoii, 
even  after  30  years  of  exploration,  could  not  be  considered  a 
locality  typical  of  the  French  fauna  of  the  period.  Since  1881, 
however,  considerable  additions  have  been  made  to  the  Ronzon, 
fauna,  so  that  now  it  must  be  considered  fairly  typical  (see 
SCHLOSSER,   '90). 

The  animals  which  make  their  first  appearance  here  are  the 
anthracotheres  {Anthracothcriiiui  said  to  be  absent  in  Ronzon), 
the  elotheres,  Entclodoii  (Elotherium)  and  the  rhinoceroses, 
Ronzothcrhnn  (Aceratherium),  two  new  genera  of  dogs,  AmpJn- 
cynodoii  and  Cynodon.  Otherwise  the  fauna  continues  an  evolu- 
tion of  that  of  the  Gypsc,  being  especially  di.stinguished  as  the 
last  stage  in  which  the  PalceotJicriidce  and  the  creodont  Hyceno- 
dontidce  occur. 

The  marsupials  are  represented  by  Pcratlicrium.  Insectivores 
are  represented  by  Tctracits.  Among  rodents  we  find  repre- 
sentatives of  the  Anonialiiridce  and  JSIuridcE. 

The  European  parallels  with  the  Mamies  ct  Calcairc s  dc  Ron- 
zon (100  metres)  fauna  are  mainly  the  newer  portion  of  the 
Phosphorites.  If  M.  F'^ilhol's  identification  is  correct  in 
establishing  the  three  genera,  Leptonianis,  Nccroniaiiis  and 
Paheorycteropus,  Filhol  ('93,  p.  129),  it  is  possible  that  during 
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this  early  Oligocene  stage,  the  eadiest  edentates,  pangoHns  and 
aard  varks  occur.  Here  also  occurs  the  earliest  of  the  Euro- 
pean Ancylopoda,  ScJiizotJicriimi  priscmn. 

The  lignites  of  Cadibona  (Piedmont)  were  considered  Upper 
Oligocene  (Aquitanien)  b}'  Lapparent  ('85)  and  Weithofer, 
but  they  contain  a  little  rhinoceros  with  simple  premolars  of 
lower  Oligocene  t}'pe.  A  portion  of  the  fauna  of  Lobsaiui 
(Alsace)  is  parallel  (Andre.e,  '84)  containing  AutJiracotlicriuiu, 
Hyopotanms  vclaunus  and  a  species  of  rhinoceros  wrongly  at- 
tributed to  Accrathcrumi  i)icish'mii. 

2.  Stampien 

The  Mid  Oligocene  stage  is  according  to  all  authorities  chiefly 
represented  by  the  marine  phase  Sables  dc  Fontaiiieblai  ct  d' 
Etavipes  (41  metres)  ;  freshwater  parallels  are  as  follows  :  the 
Argilcs  dc  St.  Henri  (Rhone)  are  placed  in  the  Stampien  by 
Gaudry  because  they  contain  AntJiracotJierium  and  (?)  Diccrathe- 
rimn  ininiitinn.  In  the  Paris  basin  are  Fcrte-Alais  (Seine  et  Oise), 
lacustrine  sands,  also  placed  by  Gaudr}'  at  this  level ;  Scllcs-sur- 
Chcr  (lacustrine  limestones),  also  in  the  Paris' Basin  ;  Villcbrainar 
(Molasse,  Lot  et  Garonne). 

3.   Aquitanien,  Upper  Oligocene 

The  typical   mammal   deposits   of  this   stage  are  the  famous 
lacustrine  beds  of  St.  Gcraiid-lc-Piiy  (Allier),  calcareous,  with  a 
rich  fauna  (FiLHOL,  '79).     This  directly  underlies  lower  Miocene 
beds  containing  Anchitherium  and  Mastodon. 
Distinctive  t\-pes  of  this  stage  are  : 

Palseoerinaceus, 

Palaeogale  (and  other  mustelines), 

Progenetta  (and  other  \'iverrines), 

Amphicyon  lemanensis, 

Protapirus  douvillei  (not  certainh'  a  tapir), 

Diceratherium  minutum, 

Aceratherium  lemanense, 

Anthracotherium  magnum.      (Lignites  de  Volx.) 

Anthracotherium  hippoideum.      (Lignites  de  Volx.) 
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The  rhinoceroses  show  a  veiy  marked  progression.  The 
large  A.  Icniancnsc,  with  compHcated  premolars  represents  one 
line ;  the  small  Diccrathcriiiin  (/  croizcti)  mimitum  represents 
the  Dicerathere  line.  Boule  has  reported  a  third  line,  Caihtr- 
cotherium  (Moissac)  representing  the  Amynodontidae. 

Parallel  with  St.  Gerand-le-Puy  are  :  Moissac  (Molasse)  con- 
taining the  oft  quoted  D.  niinutuvi  Cuvier  ;  Gaiinat  (lacustrine) 
containing  the  type  of  A.  gannatcnsc  which  is  identical  with  A- 
Icniancnsc  ;  also  Randan  (lacustrine).  Lignitic  deposits  of  this 
stage  are  the  Lignites  de  Volx  (700  meters,  Bas  Alpes)  and  of 
Manosqnc  (600  meters,  Aix). 

The  former  contains  the  large  anthracotheres,  A.  niagnnni, 
A.  hippoidcuvi,  highly  characteristic  of  the  upper  Oligocene 
stage. 

Beds  paralleled  with  these  by  v.  Zittel  ('93,  p.  66),  in  Ger- 
many are  those  of  Ulm  (Eselsberg  and  Eckingen) ;  the  com- 
plete faunal  list  of  Ulm  (Lepsius,  '92,  p.  570)  shows  these  beds 
to  be  transitional  between  upper  Oligocene  and  lower  Miocene 
age ;  v.  Zittel  however  places  St.  Gerand-le-Puy  in  the  lower 
Miocene. 

V.    MIOCENE   OF  EUROPE 

The  lower  Miocene  of  Europe  is  sharply  separated  from  the 
Oligocene  both  geologically  and  faunally.  Its  duration  may  be 
judged  from  the  thickness,  2700  metres,  of  marine  deposits  in 
Italy. 

Divisions. — The  IVIiocene  is  clearly  divided  in  some  regions 
into  two  stages,  at  others  into  three,  as  follows  : 

.    Tortonien  Recession  of  sea.  Mainly  fresh  water, 

(Oeningien,  Grepp)     brackish  and  lacustrine  deposits. 


2d  Mediterranean. 

(Suess. ) 


1st  Mediterranean. 
(Suess. ) 


Helvetien,  Maximum  of  sea,  mainly  marine  and  brack- 

M.  E.  1857.  ish  deposits. 

Local   fluviatile   and  lacustrine    deposits  in 
the  south. 
(Falunien,  d'Orb. ) 

Langhien.   Mainly  fluviatile  deposits.      Invasion  of  sea  on 
M.  E.  1857.     the  south,  partly    marine    and   brackish  de 

posits. 
(Burdigalien,  Lapp.  Deper. ) 
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European  geologists  and  inv^ertebrate  palaeontologists  are 
practically  unanimous  as  to  these  divisions  (Deperet,  '92).  Cer- 
tain vertebrate  paleontologists,  however,  still  include  in  the 
uppermost  Miocene  the  Pikermi  and  Eppelsheim  beds  which 
clearly  belong  in  the  base  of  the  Pliocene.  Faunally  (mam- 
mals) the  Miocene  is  now  divided  into  upper  and  lower  but  it  is 
apparent  that  it  is  capable  of  division  into  three  life-stages  typi- 
fied in  France  as  follows  : 

3.   Upper,  typified  by  Grivc-St-A/baii. 

2.   Middle,  typified  by  Sajisan  and  Siuiorrc. 

I.   Lower,  typified  by  Sables  dc  l' Orlca)iais. 

The  separation  of  these  life  stages  we  owe  chiefly  to  Deperet. 

Physical  Geography. — The  Miocene  is  in  general  distin- 
guished by  a  relative  elevation  of  Northern  Europe  and  depression 
of  Southern  P^urope  ;  accompanied  by  great  volcanic  eruptions 
in  central  France  and  Hungary  ;  and  ending  in  the  completion 
of  the  great  chains  of  Alps  and  Himalayas. 

I.  Langhien.  In  France  the  Oligocene  Lake  Basins  were 
drained  off  and  replaced  by  great  river  valleys,  as  attested  by  the 
fluviatile  deposits  ov  Sadies  de  TOrleanais.  2.  Helve  tie  n.  This 
stage  has  a  thickness  of  495  metres  in  the  basin  of  Crest  (Fon- 
tannes.)  The  sea  invaded  the  west  coast  of  France  up  the  valley 
of  the  Loire,  also  upon  the  south,  isolating  Spain  and  extending 
up  the  Rhone  Valley,  surrounding  the  northern  slope  of  the  Alps 
and  extending  northward  to  the  Mayence  Basin,  to  the  east  and 
south  into  the  Vienna  Basin,  submerging  large  parts  of  Austria 
and  Italy  and  converting  parts  of  Europe  into  an  archipelago. 
3.  Tortonien.  A  general  recession  of  the  sea  accompanied  by  a 
marked  increase  in  the  number  of  freshwater  deposits  characterize 
this  stage.  Among  these  deposits  perhaps  the  most  typical  or 
complete  at  the  present  time  is  that  of  Grive-St-Alban  (Isere), 
monographed  by  Deperet  ('92).  The  lesser  part  of  this  fauna  is 
equivalent  to  that  of  Sansan  ;  the  greater  part  is  somewhat  newer- 
To  the  southeast,  Austria  was  still  partly  submerged  forming  the 
Leithakalk  or  marine  summit  of  the  Tortonien  in  the  Vienna  Basin. 

Climate. — If  we  can  judge  by  the  very  gradual  evolution  of 
the  fauna,  the  physical  and  biological  conditions  changed  slowly. 
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The  climate  was  extremely  mild,  subtropical  but  becoming  more 
temperate,  with  a  persistence  of  Sequoias  and  Palms  (Sabal), 
ev^en  far  north,  a  gradual  increase  in  the  number  of  deciduous 
trees  which  include  a  large  proportion  of  North  American  types, 
and  a  marked  increase  in  the  grasses,  stimulating  the  evolution 
of  deer  in  the  north  and  antelope  in  the  south,  especially  towards 
the  close  of  the  period. 

1.    Langhien  or  Burdigalien,  Lower  Miocene 

The  Sables  dc  rOr/canais  (Paris  Basin,  max.  20  metres)  at 
Neuv'ille-aux-Bois,  Chevilly,  Avaray,  Chitenay  (Loire-et-Cher), 
with  a  rich  typical  fauna,  consitute  the  base  of  the  Langhien> 
overlying  the  Aquitanien  (Calcaire  de  Beauce)  and  underlying 
the  Marncs  dc  i  Orlcanais,  and  the  Calcairc-dc-Montalnizard, 
beds  which  are  parallel  with  the  Sahlcs-dc-Salognc  (40  meters). 

The  Calcairc-dc-Montabjizard  has  a  mammal  fauna  ^\•hich 
Douville  compared  with  that  of  Simorre,  while  the  Sables  de 
rOrleanais  fauna  was  formerly  compared  with  that  of  Sansan. 
But  French  palaeontologists  (Gaudry,  Deperet,  '92,  p.  155) 
now  consider  the  Sables  de  rOrleanais  fauna  somewhat  older 
than  that  of  Sansan,  especially  because  it  contains  succes- 
sors of  certain  Upper  Oligocene  types  such  as  Bracliyodus 
ouoideiis,  the  last  of  the  anthracotheres  in  Europe,  Palaoehirnis 
typus  also  a  survival,  and  Pioceri'iilns  or  Dicroccras  (Deperet, 
'92,  p.  155).  On  the  other  hand  the  Sables  de  T  Orleauais 
mark  a  faunal  change  from  the  Oligocene  of  the  sharpest  kind 
in  the  presence  of  the  Proboscidia,  Dinotheriiivi  bavarieuin  and 
Mastodon  angustidois,  both  typically  and  exclusively  Miocene 
species,  which  possibly  had  recently  migrated  into  Europe  from 
Africa  by  means  of  a  favorable  land  connection.  The  Sables  de 
rOrleanais  therefore  constitute  the  typical  loiucr  Miocene  of 
Etu'ope.  Freshw^ater  equivalents  (Deperet,  '95,  p.  397)  of 
these  beds  are  the  Granen  Susswasser  Molasse  (Lausanne)  con- 
taining a  rhinoceros  ;  Engelhaldc  (Bern) ;  Rappenfluh  (Aarburg). 
The  Brackischc  Schichten  (Ulm)  are  transitional  ;  partly  calca- 
reous deposits  near  Ubn  (Eckingen,  Eselsberg,  Hockheim),  con- 
tain Ancliitheriiini  and  a  fauna  which  is  partly  Oligocene,  partly 
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Miocene  (Lepsius,  '92,  p.  570).  Among  the  marine  equiva- 
lents (Lepsius,  '92,  p.  546)  are  the  Ohcrc  Mccrcs  Molassc  (Switz.), 
MuscJiclsandstci)!  (Baden).  The  marine  molasse  of  Eggciiburg 
is  a  noteworthy  parallel  as  containing  BracJiyodus  onoidciis 
(Deperet,  '95,  p.  397)  and  MctaxytJicrium,  a  Sirenian.  Bri'it- 
tclcn  (Studer,  '95)  also  contains  this  true  lower  Miocene  fauna 
including  BracJiyodus  oiioidcns  (Schlosser,  Lit'b.,  '95,  p.  183) 
and  Hvopotaiiuts  hclvcticns.  The  marine  Cetacean  of  the  period 
is  Squalodon  barrioise. 

Of  exceptional  importance  is  the  presence  of  a  similar  fauna 
[Ajiiphicyon,  Mastodon  angustidens,  Dinothcrium,  AntJiracothcr- 
inin,  HyotJicriuvi  and  Listriodori),  in  southwestern  India,  in  the 
Bugti  Beds  of  Sind.  These  beds  (Blanford,  '84,  p.  37) 
are  far  below  the  horizon  of  the  Siwalik  (Pliocene)  fauna  and 
contain  all  the  typical  older  Miocene  forms  mingled  with  man}' 
of  newer  type.  We  find  here  especially  Hyopotanuts  gigantciis 
which  Deperet  regards  as  merely  distinguished  by  its  greater 
size  from  BracJiyodus  oiioidcus.  Lvdekker  {'96,  p.  201)  and 
Blanford  both  consider  the  Bugti  beds  as  "  not  improbabl}-  of 
Upper  Miocene  Age,"  and  as  indicating  a  survival  in  this  area  of 
archaic  types  which  at  that  time  had  completely  disappeared  in 
Europe  ;  the  same  author  refers  also  to  Tctraconodon,  a  large 
elothere,  and  to  Hyopotamus  ;  associated  with  the  Miocene  types 
therefore  are  true  Oligocene  types.  The  Bugti  Beds  are  rich  in 
Proboscidia  and  taken  all  together  should  be  considered  Lower 
and  Middle  Miocene  rather  than  Upper  Miocene. 

Especially  significant  is  this  community  of  fauna  between 
southern  Asia  and  pAU'ope  at  this  time. 

The  lower,  middle  and  upper  Miocene  faunas  may  therefore 
be  contrasted  as  follows  : 

Lower  Miocene.  Middle  Miocene.  Upper  Miocene. 

Typ.:  Sables  de  r  Or/eana is.      Typ.:  Saiisaii  &'  Simorre.      Typ.:  Grive-St.-Alban. 

Brachyodus o  o 

Elotherium  o  o 

Rhinoceros  aurelianen.sis...R.  Sansaniensis R.  brachypus X 

Anchitherium  aurelianense X 

Dinotherium  bavari cum X 

Mastodon  angustidens X   X 
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Macrotherium X  X 

Amphicyon H\  aenarctos. 

Lutra Ursavus  (Ursus)  prim?evus. 

Pliopithecus  (Sansan)..Pliopithecus. 
Dryopithecus  (St.Gaudens)..Oreopithecus   (Mt.Ramboli) 

O  =  extinct,  or  not  recorded. 
X  =  present,  or  recorded. 


2.   Helvetien,  Middle  Miocene 

Foi'tunately  for  the  mammalian  palaeontologist  a  large  fresh 
water  basin  (termed  'Lac  dc  /'Annajr/iac'  by  Canu)  was  formed 
in  southwestern  France.  Here  were  deposited  the  Calcaircs  de 
r Annagnac  (300  metres);  in  the  lower  levels  are  the  famous 
Calcaircs  dc  Sansan,  discovered  in  1834;  these  were  placed  in 
the  Langhien  by  Lapparext  ('85,  p.  1 198)  but  are  considered  at 
the  base  of  the  Helvetien  by  Deperet ;  the  rich  Sansan  fauna, 
containing  both  large  and  small  animals  and  many  skeletons, 
was  first  made  known  by  Lartet  ('51),  and  more  recently  has 
been  monographed  by  Filhol  ('91). 

Upon  a  higher  level  than  Sansan,  separated  by  conglomerates 
(Lapparext,  '85,  p.  1189),  are  the  Calcaircs  dc  Simorrc  (origi- 
nally compared  with  the  Calcairc  dc  JMontabitzard  by  Douville) 
Filhol  ('91,  p.  9)  treated  the  Sansan  and  Simorre  fossils  as  of 
the  same  age  ;  he  did  not  for  example  separate  Rhinoceros  sim- 
orrciisis  from  A',  sansaniciisis ;  the  writer  finds  that  the  former  is 
specifically  different  from  the  latter  and  is  of  slightly  more  re- 
cent type.  Simorre  is  thus  geologically  on  a  higher  level  and 
faunally  somewhat  younger  than  Sansan  although  still  within 
the  stage  Helvetien,  as  arranged  by  Deperet.  Parallel  with 
Simorre  is  Sai?it  Gaudcns  ( Haute  Garonne),  according  to 
Gaudiy  and  Deperet.  At  the  extreme  base  of  the  Helvetien 
and  therefore  parallel  with  Sansan  or  the  2d  Mediterranean 
(Suess,  Deperet,  '92,  p.  156),  are  the  Lignites  dc  Styric  or  the 
Stcicnnark  Brannkohlc  (Eibiswald,  Wies,  Goriach,  Voitsberg); 
the  fauna  of  these  outlying  lignites  of  the  Mediterranean  sea  in- 
vasion has  been  fully  described  by  Suess,  Peters,  Hoernes,  Hoff- 
man, Toula.  Luidiiig,  in  Southern  Austria,  is  said  to  be  of  the 
same  ag-e. 
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The  lignites  oi Mcuitc  Baniboli  (Tuscany)  are  placed  by  Lepsius 
in  the  Langhien ;  their  position  is  doubtful ;  they  are  here 
placed  in  the  Tortonien. 

3.  Tortonien,  Upper  Miocene 

This  is  the  '  middle  miocene  '  of  Gaudry,  Deperet,  Gaillard 
and  others  who  include  Pikermi  in  the  Upper  Miocene  ;  it  is 
the  '  upper  miocene  '  of  those  who  place  Pikermi  in  the  Plio- 
cene. 

Grivc-Saiiit-Albaii  (Isere),  explored  by  Jourdax  between 
1845  and  1 86 1,  should  now  be  regarded  as  typical  upper  mio- 
cene. That  the  mammalian  fauna  of  this  stage  is  distinctly  more 
recent  than  that  of  Sansan  and  Simorre  was  maintained  by 
Deperet  ('87,  p.  22;  '92,  p.  clvi)  who  showed  that  of  34 
species  14  occur  in  Sansan  ;  Gaillard  ('99,  p.  75)  has  increased 
the  faunal  list  of  LaGrivc  to  63  species  and  the  new  t}'pes  he 
records  all  tend  to  emphasize  the  more  recent  age  '  of  this  re- 
markably rich  and  typical  fauna  ;  man\'  of  the  forms,  however, 
such  as  Fclis,  Ursits,  Sus,  recorded  by  Gaillard  are  Pliocene 
genera,  which  probably  should  receive  different  names. 

The  best  known  parallel  of  La  Grivc  are  the  sands  of  Stcin- 
hciiu,  Wiirttemberg,  in  which  upwards  of  30  species  have  been 
recorded  (fauna,  see  Lepsius,  '92,  p.  5  86);  twenty  of  these  spe- 
cies are  common  with  those  of  La  Grivc.  In  Bavaria  are  the 
deposits  of  GiDizbiirg,  Ries  (Nordlingen)  and  Gcorgcnsgcniuiid. 
In  Switzerland  are  the  Qiningcn  beds  (Obere  siisswassermolasse, 
Molasse  d'eau  douce  superieure),  famous  not  only  for  its  fauna 
but  for  its  remarkable  flora.  This  flora,  as  monographed  by 
Heer,  indicates  a  climate  similar  to  that  of  Madeira  and  Japan  ; 
other  localities  of  the  upper  iiiolassc  are  Eigg  and  KapfiiacJi. 
In  the  Paris  basin  is  the  Molasse  dc  /'  Anjou  (Deperet,  '92,  p. 
155);  the  St.  Jean  dc  Bouniaj  ;  in  the  Rhone  basin  the  Cucuron 
(Molasse)  and  Cabricrcs  (Marnes). 

'  Op.  a'L,  "  Les  nouveaux  mammifeies  rencontres  a  la  Grive  tendent  a  donner 
a  la  faune  de  ce  giseinent  une  physionomie  toute  particuliere  et  a  la  rapprocher 
davantage  de  la  faune  actuelle. " 
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VI.   PLIOCENE   OF  EUROPE 

The  mammalian  faunal  base  of  the  PHocene  is  defined  in  its 
northern  facies  by  the  Eppelsheim  beds,  in  its  southern  facics  by 
the  veiy  rich  Pikermi  deposits — the  differences  being  entirely  ex- 
plainable by  climate  and  latitude.  Lepsius,  the  chief  authority 
upon  the  geology  of  the  Mayence  Basin,  holds  (in  opposition  to 
Schlosser)  to  the  unmixed  character  of  the  P^ppelsheim  fauna 
and  to  their  unquestionable  Pliocene  age.  The  early  identifica- 
tions of  Eppelsheim  rhinoceroses,  etc.,  with  those  of  Sansan  by 
Kaup  and  others  were  erroneous  ;  according  to  the  writer's  re- 
cent observations  they  are  very  distinct.  In  both  the  German  and 
Greek  beds  as  maintained  also  by  Eymar,  Blanford,  Lapparent 
and  Schlosser  the  Pliocene  age  is  unquestionable. 

A  new  t>'pe  of  horse  Hipparion,  with  veiy  complex  teeth  and 
apparently  a  new  comer  to  Europe,  is  common  to  both  horizons, 
so  are  certain  rhinoceroses  and  Anc}'lopoda  but  among  the  rumi- 
nants the  hardy  deer  of  Eppelsheim  are  replaced  by  antelopes 
and  giraffes  in  Pikermi.  Thus  fortunately  the  beginning  of  the 
Pliocene  is  as  sharply  determinable  by  its  mammalian  fauna  as 
the  beginning  of  the  Miocene. 

In  time  and  geographical  history  the  Pliocene  period  extends 
between  the  completion  of  the  Alps  and  the  establishment  of 
the  main  coast  lines  of  modern  Europe,  the  last  touches  to  these 
lines  being  given  in  the  Pleistocene  and  establishing  their  modern 
aspect.  Marked  throughout  by  continuous  volcanic  disturbances 
the  period  included  a  prolonged  land  depression  in  southern 
Europe  and  extensive  invasions  of  the  sea  as  shown  in  the  fol- 
lowing table  : 


4.      SiCILIEN. 

(  Aknusien) 

3.    ASTIEN. 


A  marine  phase  in  Sicily. 

Fresh  water  lacustrine  deposits  in  the 
Val  d'Arno.  Marine,  brackish  and 
lacustrine  deposits. 

Recession  of  the  sea  from  southern 
river  valleys,  followed  by  fluviatile  and 
lacustrine  conditions  (Sables  jaunes 
astiens). 


Mammalian  fauna 
of  Val  d\4riio  sit- 
pcrieiire. 


Mammalian 
of  Rotisillon. 


fauna 
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f      Maximum  marine   siibapennine  inva-  ~| 

I  sion,  long  arms  of  the  sea  up  the  Po  and  Mammalian    fauna 

p  ,        ,     I  Rhone    valleys.        Mediterranean    ex-   |  unknown,  except  that 

I  tends   to   the   East.      (Argiles    bleues     of  Casino  at  the  base 
I  subapennines).       Chiefly    marine    de-   |  of  this  stage. 
I  posits.  J 

Renewed  advance  of  the  sea,  brack-  ~| 
ish  and  freshwater  conditions.      Medi- 
I.    Messinien.       '  terranean  bounded  by  Sardinia  on  the 
east  ;  great  Caspian  seas  and  kkes  be- 
.yond. 


Fauna  of   Pikermi 
and  Eppehheim. 


Climate. — Owing  to  the  warm  Mediterranean  invasion  the  cli- 
mate was  mild.  Deperet,  our  chief  authority  ('93,  p.  529), 
shows  that  there  was  no  decided  change  of  flora ;  nevertheless 
the  period  was  marked  by  the  very  gradual  advance  of  northern 
forest  types  and  by  the  recession  of  the  more  delicate  southern 
types,  the  palms  for  example  being  driven  10  degrees  further 
south.  The  decisive  lowering  of  temperature  came  during  the 
early  Pleistocene  period. 

1.   Messinien,     Lower  Pliocene 

During  the  first  or  Messinien  stage  the  fauna  of  the  lake- 
bound  /Egean  region  (Pikermi),  altogether  similar  to  that  of 
Southern  France  (Mt.  Leberon),  indicates  abundant  if  not  highly 
watered  vegetation  and  extensive  grazing  pasturages  of  central 
African  type.  This  fauna  was  widely  distributed  and  highly  dis- 
tinctive ;  the  parallels  are  numerous  and  well  known. 

Orient.  Pikermi — typical  southern  fauna. 

Samos  (-'Egean  Sea),  Maragha  (Persia). 
France.  jMt.  Leberon  (Vaucluse). 

Molasse  d^ eati  dotice  superieure  die  Phone  (higher  than  beds  of  same 

name  in  Switzerland). 
Cucuj-on  (Couches  saumatres).      Pity  Cotirny  (Cantal). 
Austro-  Belvedere   Schotter,  fluviatile    gravels    (Ponlique,   Deperet,  '92.     p. 

Hungar)'.  156,  Congeria  Beds,  Vienna  Basin). 

Spain.  C^nciid  (Ebre  Valley,  near  Madrid,  a  very  extensive   lacustrine  for- 

mation), ''  Alcoi. 
Germany.         Eppelsheiiii  gravels  (4-7  metres),  near  Darmstadt. 

Upper  Dinolhtriuin  sands,  of  Augsburg,  Neuburg,  Delsberg. 

Distinctive  types  of  this  stage  are  Plioliylobates  (Eppelsheim), 
Hystrix  (Pikermi),  Plioliyrax  (Samos)  Hippario)i  gracilc.  Accra- 
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tlicrhim  iiicisivum  o{  Eppelsheim  succeeds  the^^i.  tctradactylum  of 
Sansan  ;  the  above  are  dolichocephalic  rhinoceroses,  possibly  an- 
cestral to  Elasmotherium  ;  R.  scJilcicniiaclicri  possibh'  is  a  \Q\-y 
large  successor  oi  R.  sansaiiicnsis  ;  R.  goldfussi  (Eppelsheim),  a 
successor  of  R.  bracliypus  of  la  Grive-Saint-Alban  ;  R.  blcDifonii 
(Maragha)  also  represents  the  short  skulled  or  brachycephalic 
race  ;  R. pacliygnatJnis  is  probably  an  African  immigrant.  Dino- 
tJicriuin  gigaiitcniii  replaces  D.  bavcxricimi.  So  throughout  the 
Mammalia,  besides  numerous  ne\vl\-  introduced  forms,  such  as 
Plioliyrax  and  Oiyctcropus,  there  is  a  marked  e\'olution  be)'ond 
the  upper  Miocene  t}-pes. 

2.    Plaisancien,  Lower  Pliocene 

As  this  is  chiefl)'  a  marine  phase  the  terrestrial  mammalian 
fauna  is  unknown  except  in  the  lignites  of  Casino  (Tuscany)  at 
its  base  ;  these  are  equivalent  to  the  Couches  smmidtrcs  a  co)i- 
gcrics,  according  to  Deperet,  and  Lapparent.  Here  are  found 
Hipparion  gracilc,  Sus  crymantliiiis,  Antilopc  massoiii,  Tapirus 
priscus,  ScmnopitJicciis  inonspcssulaiuis  and  other  lower  Pliocene 
types.  This  is  the  '  pliocene  inferieure  '  of  Gaudiy,  Deperet  and 
others  who  have  maintained  the  upper  Miocene  age  of  Pikermi. 
Upon  a  somewhat  higher  level  than  Casino  are  the  following 
marine  formations  of  P2ngland  in  which  man\'  cetacean  and  a  few 
terrestrial  tj'pes  occur  ;  the  parallels  are  : 

Coralline  Crag  (Suffolk),  marine,  containing  Mastodon,  Rhino- 
ceros. Red  Crag,  inferior  or  Nodule  Beds,  Marine,  containing 
a  fauna  equivalent  to  that  of  the  Astien  stage  in  part. 

3.  Astien,  Middle  Pliocene 

This  stage  contains  the  '  faune  pliocene  ancienne  '  of  Deperet, 
or  the  *  older  pleiocene  fauna '  of  certain  English  authors  who 
have  not  recognized  Pikermi  as  the  typical  older  Pliocene. 
Typical  localities  are  the  following  : 

Roitsillon.  Sables  sillicieux  gris    (25  metres),  fluvio-lacustrine,  fauna  very 

similar  to  that  of  Montpelier. 
JMontpelier  infer.      Sables  jaunes   marins   (50   metres),  described   by   Gaudry   and 

representing  the  Plaisancien  faunal  stage  in  part. 
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Perpignafi.  Fluviatile. 

J\/exi»iieiix  (Ain)  tufas,  famous  for  its  characteristic  Pleistocene  flora  :  Bamboo,  Sas- 
safras, Magnolia,  Laurel. 
Sables  de  Tri'voiix  (Saone) 

Deperet's  fine  memoir  upon  Roiisillon  ('90,  p.  538,  539) 
tends  to  make  this  localit}'  typical.  Characteristic  species  not 
found  in  Pikermi  are  R.  Icptorliiiiiis,  Mastodon  arvcniciisis,  Tapi- 
riis  arvcrncnsis,  Lrsus  arvcrnoisis. 

Types  with  Messinien  or  Pikermi  affinities  are  Hipparuvi, 
Pahcoryx,  Hycriiarctos,  Dolicliopitlieciis.  The  Asiatic  apes  are 
Doliclwpitluxus  and  Sciimopithcciis.  The  African  antelopes  are 
Pal  a;  oryx  cordicri  and  P.  boodoii. 

4.  Sicilien,  Upper  Pliocene 

This  embraces  the  '  newer  pleiocene  fauna '  of  English  au- 
thors, the  'faunc  plciochic  rcccntc '  of  Deperet.  Hipparion  dis- 
appears, being  replaced  by  Eqniis  stcnonis  ;  Rliiiioccnis  ctniscus 
succeeds  7?.  IcptorJnnus.  Jilacacns  Jforcjitiiiiis  z.^y'^edirs,  related  to 
the  living  Gibraltar  form.  The  Proboscidia  are  represented  by 
the  last  of  the  European  mastodons,  Mastodo)i  arvcnicnsis  and 
M.  borsoni ;  ElcpJias  nicridionalis,  the  great  southern  elephant 
and  precursor  of  the  mammoth,  is  found  in  Italy  and  the  Saone 
Valley.  This  species  is  absent  locally  (Deperet)  in  the  Sables  a 
Mastodoiitcs  of  Puy,  Coupet,  \'ialette.  The  t}-pical  locality  is 
in  the  classic  valley  of  the  Arno  in  Italy,  the  so-called  Val 
d'Arno  siipcricurc  ;  its  richness  contrasts  with  the  general  poverty 
of  Italy  in  middle  and  lower  Pliocene  types. 

Italy.  Olivola,  a  little  higher  than  Val.  d'Arno.     Summit  of  Pliocene. 

Val  tf  Arno  super.     Thick  fluvio-lacustrine  beds  (60  metres).     Fauna 
fully  listed  by  Stefani. 

Astesan,   Villafranca  (San  Paola),  Tossano. 
France.         SainzcUes  (Puy)  a  little  higher  than  Perrier. 

Perrier  (Issoire)  fluviatile  gravels. 

Moiitpellier  stiper.  (Rhone),  fluvio-lacustrine. 

Coupet  <uper.,  volcanic  deposits. 

Vialette  (Haute  Loire,  near  Puy). 

Chagny  (Saone)  fluviatile  clays  and  sands. 

Sables  a  Alastodontes  du  Pity. 
England.     Red  Crag  (Suftblk)  Marine. 

Norwich  Crag  (Norfolk)  Fluvio-marine. 

Annals  N.  Y.  Acad.  Sci.,  XIII,  July  19,  1900 — 3 
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This  arrangement  is  mainly  upon  the  authority  of  Deperet. 

It  is  important  to  note  that  Boule,  another  eminent  French 
authority,  differs  in  the  arrangement  of  the  PHocene  in  particu- 
lars which  will  be  discussed  later. 

To  the  north,  in  the  Red  and  Norwich  Crags  of  England,  are 
said  to  appear  the  earliest  arctic  types  of  shells,  the  prophets  of 
the  glacial  period.  Also  here  (Norwich  Crag)  occurs  the 
earliest  giant  beaver  TrogoiitJicrinui  minus.  The  roe  and  stag 
deer  become  varied  in  southern  France. 

VII.      PLEISTOCENE 

In  the  Pleistocene  period  the  fullness  of  European  investiga- 
tion is  in  strongest  contrast  with  the  indecisive  results  of  Ameri- 
can work  and  in  no  other  period  can  we  anticipate  more  weighty 
inductions  from  Holarctic  correlation.  The  period  is  distin- 
guished as  the  Ice  Age  and  by  the  first  recorded  traces  of  man 
in  beds  which  ha\-e  been  claimed  as  Tertiary  but  are  properly 
Ouarternaiy. 

The  Pleistocene  history  of  Europe  is  still  in  a  formative  stage 
but  it  is  absolutely  evident  that  a  final  and  positive  time  scale 
and  subdivision  of  the  early  Age  of  Man  is  not  far  distant  and 
that  the  vast  labors  of  European  geologists,  botanists,  zoologists, 
palaeontologists  and  anthropologists  will  be  rewarded  with  a 
harmonious  theory  of  all  the  phenomena  of  the  Pleistocene. 

Combined  attack  by  geological  and  biological  methods  has 
nowhere  produced  more  brilliant  results.  The  unaided  testi- 
mony of  the  rocks  and  soils  fails  to  tell  us  of  the  successive  ad- 
vances and  retreats  of  the  ice  but  where,  owing  to  the  oblitera- 
tion of  surface  deposits,  geology  is  in  confusion,  plant  and  animal 
life  serves  both  biology  and  meteorology  like  a  vast  thermome- 
ter actually  recording  within  a  few  degrees  the  repeated  rise  and 
fall  of  temperature.  This  record  consists  of  the  invading  and 
retreating  life  waves  of  river,  forest,  field,  barren  ground, 
steppe,  tundre  and  arctic  types  with  increasing  cold,  or  the  re- 
versed order  with  diminishing  cold,  in  the  same  localities  or  geo- 
graphical areas.  There  seems  to  be  sufficient  evidence  for  a 
subdivision  of  the  Pleistocene  as  shown  in  the  Table  below. 
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Upper  Pleistocene  :  Post  Glacial. 

Middle  Pleistocene  :  Glacial. 

Lower  Pleistocene  :  Preglacial. 

Briefly,  the  glacial  stoiy  presented  in  the  second  column  of 
our  Table  is  as  follows:  (i)  The  preglacial  stage  presents  a 
mingling  of  south  temperate,  temperate  and  northern  forms. 
(2)  The  long  first  glacial  advance  was  followed  (Pohlig)  by  the 
Rixdorf  stage,  intermorainal,  colder  than  the  succeeding  Mos- 
bach  and  Thuringian  stages  which  have  a  more  temperate  facies 
in  the  recurrence  of  some  of  the  Forest  Bed  fauna.  (3)  The 
faunal  evidence  for  a  colder  mid-glacial  period  is  conclusive  ;  the 
evidence  for  a  second  or  mid-glacial  advance,  between  the  first 
and  last  great  glacial  stages,  is  mainly  biological,  that  is  sub- 
arctic are  followed  by  more  temperate  life  forms,  as  we  gather 
largely  from  studies  of  the  rodent  fauna  by  Nehring,  Studer 
and  others.  The  hypothesis  of  three  distinct  glacial  advances 
and  of  two  interglacial  retreats  rests  therefore  upon  a  combina- 
tion of  geological  and  biological  evidence  which  is  not  as  yet 
conclusive.  We  shall  consider  it  more  fully  after  discussing  the 
fauna.  It  is  supported  geologically  by  observations  of  Penck 
and  Bohm  in  the  Bavarian  Alps.  Upon  this  theory  the  Pleisto- 
cene history  with  its  fluctuations  of  temperature  is  epitomized  in 
the  following  Table.  This  Table  is  an  attempt  to  combine  the 
chief  results  of  the  masterly  work  of  Dawkins,  Pohlig,  Boule, 
Nehring,  Studer,  Woldrich,  Schlosser,  and  others.  None 
of  these  authors  has  treated  the  whole  period  ;  yet  there  is  an 
evident  harmony  and  synthetic  trend  in  their  -w^ork. 

Deposits. — Geologically  we  have  to  do  with  the  characteristic 
glacial  deposits,  boulders,  boulder  clay  or  drift,  gravels  and  till. 
The  origin  of  the  fine  calcareous  loam  termed  "  Loess"  distin- 
guishing the  upper  middle  Pleistocene  is  still  under  debate  ;  it  is 
partly  glacial  mud  ;  partly  subaerial,  it  is  also  subsequent  to  the 
second  glacial  stage,  and  in  part  postglacial.  We  find  also  the 
river  deposits  of  the  lower  and  mid-Pleistocene  (Forest  Bed, 
and  Mosbach)  as  well  as  of  all  higher  divisions.  The  mid-Pleis- 
tocene was  distinguished  by  volcanic  disturbance,  as  attested  in 
Thuringia  by  the  volcanic  travertines  and  tufas.     There  are  also 
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Partly  Theoretical  Divisions  of  European  Pleistocene,  after 

POHLIG,   DePERET,    NeHRING    AND    OtHERS 


I. 

Main  Stages. 


Neolithic  implements. 

Upper  Pleistocene. 
Post-Glacial  or  Alluvial. 


( Moustieren      Human 
type.) 


Palaeolithic  implements. 

Middle  Pleistocene. 

Glacial  or  Diluvial. 
'(Cheleen  Human  type.) 


II. 


Partly  Theoretical 

Relations  of  Glacial 

Oscillations. 


Recession  of  Gla- 
ciers. 

r        3d  Glacial, 


III. 

Characteristic 
Geological 
Deposits. 


Humus, 

Lake  Terraces. 

Post-Glac.  Loss. 


r 

II  Loss.  \  alley 
'  Gravels, 
Cave  Clays, 
2d  Interglacial.   Diluvium, 
1  Sands. 


2d  Glacial. 


ist     Intergla- 
cial. 


Lower  Pleistocene. 

Preglacial   or   Transi- 
tional to  Pliocene. 


ist  Glacial. 


Advance  of 
Glaciers. 


Fluviatile, 
River  Sands, 
and  Gravels. 
Gravels, 
Conglomerates, 
Sands. 


I  Boulders, 
Erratics,    Clays. 
Drifts,      Sea-ter- 
races, Moraines. 


IV. 

Stratigraph., 

Faunal  and 

Geol.  Succes. 


Estuarine  and 
I  Fluviatile,  Marls 
and  Sands. 


Human  Remains  ; 
Characteristic 
Mammals. 


Prehistoric  Stage. 

N.  temperate. 
Forest,    Upland,  River 
and  Field  Fauna. 

Elephas  primigenius 
stage. 

N.  temperate  and  Bor- 
eal,  Steppe   and  Forest 
B'auna. 
Up.     Rodent.     Steppe 
Fauna, Yellow  Culture 
Layer ;   Lower  Rodent 
Tundre  Fauna. 
Subarctic  Tundre  Fauna. 

Rhinoceros  Merckii. 

Elephas  antiquus 

stage. 

N.  Temperate  Thurin- 
gian  tufa,  Taubach 
(Weimar). 


Elephas  trogontherii 
stage. 

fTeniperate 

B.    Mosbach     Sands 
(_( Lower  Terraces). 
(      A.      Ri.xdorf     Beds,! 
-^  Subarctic.  1 

(  (Higher  Terraces.)         | 


Elephas  meridion- 
alis  stage. 

'Forest  Beds  (Norfolk). 
St.  Prest. 
Durfort. 
■   Malbattu      (Auvergne 
Puy-de-D6me). 
Chalon  -  St.  -  (i^osme 
I.     (Bresse). 


Forest  and  Lake 
Dwellers. 

Recently  e.\terinin;ited 
types. 

Fells,  Hyaena,  I  rsus 
spelaius,  Cyon  alpinus, 
Capra  ibex,  OviboSj 
Rangifer,  Bison  priscus, 
Equus,  R.  tichorhinus, 
Elasmotherium,  ElephM 
primigenius. 

Neanderthal  and 
Spy,  human  types. 
Steppe  and  Cave 
Dwellers. 

Oldest  human  re- 
mains known,  Mo- 
lar teeth  (Nchniis). 

Saiga  prisca,  Alces 
machlis,  Capreolus.l.ijm- 
mus,  Alactaga  saliens, 
Lepus, Elephas  aniii|iuis, 
E.  primigenius,  Rhinoc- 
eros merckii. 


Fells  spelaea,  F.  I>  nx, 
hison,  Sus  scrota.  Ler- 
vus  eiaphus,  Eqiii:^  ca- 
ballus,  Rangifer,  Hippo- 
potamus, Arctomys. 

Megaceros,  Ovibis,  R. 
tichorhinus,  R.  mtrckii, 
Elephas  trogontheiii. 

Fauna  unknown. 


Earliest  palseoliths. 

Machaerodus,  Hyaena 
sp.elaea,  Ursus  spelaeus, 
Lutra,  Ovibos,  Hippo- 
potamus, Bos  primige- 
nius, Equus  stenonis, 
Rhinoceros  etru5cus, 
Elephas  meridlonalis,  E. 
antiquus,  Trogomheri- 
um. 


lake  and  sea-beach  deposits  constituting  the  lacustrine  and  ma- 
rine terraces.  The  verj'  characteristic  cave  deposits,  breccias 
and  earths  belong  to  the  upper  mid-Pleistocene.     Then  there  are 
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the  younger  river  alluvia,  lake  bottoms,  aeolian  sands,  peats  and 
mosses. 

Geographic  Changes. — The  beginning  of  the  Pleistocene  is 
remarkable  for  its  broad  land  connections  and  it  represents  the 
last  stage  of  that  community  of  fauna  which  during  the  Pliocene 
distinguished  the  entire  region  of  Europe,  Asia  and  Africa.  The 
mid-Pleistocene  period  in  Europe  is  mainly  one  of  continental 
depression  ;  (i )  at  the  climax  of  the  first  glacial  advance  exten- 
sive portions  of  northern  Europe  were  submerged  beneath  the 
sea ;  (2)  at  the  close  of  the  first  interglacial  or  temperate  period 
(Elephas  antiquus  stage)  occurred  the  volcanic  disturbances  in 
Central  Europe  and  the  hot  spring  formations  of  Thuringia 
(Taubach,  Weimar) ;  at  this  time  all  the  old  continental  connec- 
tions characteristic  of  the  Tertiary  and  serving  as  land  bridges  for 
free  Holarctic,  Oriental  and  Ethiopian  migration  began  to  break 
up  in  the  follozving  manner :  during  the  early  mid-Pleisto- 
cene or  Elephas  antiquus  stage  (Pohlig)  the  English  Channel 
broke  through  the  long  preexisting  land-bridge  between  Eng- 
land and  France ;  Great  Britain  was  faunally  isolated  ;  simi- 
larly the  Irish  Channel  was  depressed  and  Ireland  lost  its 
land  connection  with  Wales  in  the  early  Pleistocene  and  with 
Scotland  in  the  newer  Pleistocene.'  In  the  Mediterranean 
region,  also,  at  the  close  of  the  first  interglacial  period  (Pohlig) 
the  land  bridge  across  Gibraltar,  also  that  between  Italy,  Sicily 
and  Africa  was  broken  ;  Malta  -  was  isolated  as  an  Island  and 
the  great  Elephas  antiquus  dwindled  into  the  small  insular  type 
E.  melitensis.  To  the  eastward  the  Mediterranean  extended  into 
the  ^gean  plateau,  \\hich  had  previously  been  terra  firma,  and 
the  yEgean  sea  cut  off  the  land  connection  between  Greece  and 
Asia  Minor.  It  is  important  to  note  as  observed  by  Wallace 
and  Lydekker,  that  the  arid  and  desert  land  connection  still  ex- 
isting between  Europe  and  Africa  at  the  Isthmus  of  Suez  con.sti- 
tutes  practically  a  faunal  barrier  as  impassable  for  most  mam- 

1  According  to  Scharft",  Ireland  has  yielded  only  ten  Pleistocene  species,  includ- 
ing the  Northern  Lepus  variabilis  and  Reindeer  and  the  great  Mega-reros  hil>e>iti<e, 
which  is  found  in  the  post-glacial  peat  moors. 

2  Malta  shows  evidences  of  two  periods  of  elevation  and  depression.  .See  PoHLlG, 
also  Leith  Adams,  "  The  Nile  Valley  and  Malta,''   London,  1870. 
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mals  as  water.  The  Sahara  desert  although  elevated  during  the 
Tertiary  was  another  faunal  barrier  and  northern  Africa  was 
zoologically  a  part  of  Europe.  In  the  far  northeast  the  Behring 
Straits  were  formed  and  after  a  complete  community  of  arctic, 
boreal  and  north  temperate  faunas  had  been  established,  the 
Nearctic  region  or  North  America  was  completely  isolated  from 
the  Palaearctic  or  Europe  and  Asia.      (See  Fig.  III.) 

Stratigrapliy. — Faunally  the  strata  record  is  far  less  exact 
than  in  the  preceding  Tertiar\'  periods  owing  to  the  wide  spread 
removal  of  easily  eroded  materials.  Yet  definite  stratigraphic 
succession  occurs  in  many  places  and  upon  the  whole  the  faunal 
succession  as  shown  in  column  V  of  the  Table,  p.  36,  is  as  fully 
and  definitely  known  as  in  any  previous  division  of  the  Tertiaiy. 
In  the  sands  of  St.  Acheul,  near  Paris,  Elcplias  antiquiis  occurs 
at  7  metres,  Hippopotmiins  anipJiibiiis  at  or  below  5  metres, 
Eleplias  primigciiius  never  below  3  metres.  The  most  exact 
stratigraphic  records  are  those  of  the  caves  near  Schaff  hausen 
for  example  ;  here  a  general  succession  of  types  is  positively 
ascertained. 

1.  Preglacial,  Elephas  meridionalis  Period 

The  t}-pical  preglacial  deposits  are  the  Forest  Beds  of  Nor- 
folk. The  weight  of  opinion  and  of  fact  is  all  upon  the  side  of 
considering  these  beds  as  Pleistocene.  Deperet  ('93,  p.  538), 
is  strongly  of  opinion  that  they  are  transitional  between  Pliocene 
and  Pleistocene  with  prevailing  affinities  on  the  latter  side.  He 
places  with  them  as  of  the  same  age  St.  Prest  (Eure  et  Loire), 
Duifort  (Gard)  where  a  magnificent  skeleton  of  ElepJias  incj'id- 
ionalis \vz.?>  obtained  for  the  Paris  Museum;  Malbattii,  Peyrolles 
(Auvergne,  Pu}--de-D6me). 

From  the  list  given  by  Dawkins  ('80,  '94),  Schlosser  and 
other  writers    the  Preglacial  period  is  found  to  contain  : 

1 2   Pliocene  species  ; 

32   Pleistocene  species  and  races,  now  extinct; 
1 7   Living  species,  of  which  7  are  Insectix'ora  and  i 
Cheiroptera. 
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Some  of  the  determinations  are  questionable.  Pohlig  states 
that  the  true  Cervus  incgaccros  hibcniicE  is  post-glacial,  the  pre- 
glacial  type  being  more  primitiv^e  ;  also  that  the  straight  tusked 
ElcpJias  aiitiquiis  first  appears  in  the  north  in  the  IVIosbach  in- 
terglacial  bed  ;  elsewhere  he  refers  to  it  as  occurring  in  the  south 
of  France  (St.  Prest)  preglacial  beds. 

The  remarkable  feature  of  this  fauna  is  the  mixture  of  African 
and  North  Asiatic  forms.  The  great  ElcpJias  mcridionalis,  a 
precursor  of  the  Mammoth,  is  the  most  characteristic  type. 

The  first  traces  of  man  in  the  palaeolithic  flints  of  the  Cheleen 
type  occur  upon  this  level. 

The  climate,  judging  by  the  flora  and  Conchylien  fauna,  was 
somewhat  cooler  than  that  of  the  Upper  Pliocene.  The  first 
arctic  flora  in  England  is  in  a  laj^er  which  separates  the  Forest 
Bed  from  the  grlacial  Boulder  Cla^•s. 


2.  Glacial  and  Interglacial,  or  Mid-Pleistocene 

a.  Lozver  Mid-Pleistoeeiie.     First   Iiiterglacial   Period  [ElepJicis 
trogojitherii)  Lower  Stage,  Pohlig. 

In  climate  the  early  part  of  this  period,  immediately  during 
and  succeeding  the  first  ice  advance,  was  ver}'  extreme.  None 
of  the  first  ice  advance  fauna  is  known  unless  we  except  Elephas 
(^primigenins)  trogonthcrii  or  intennediiis  and  Cervus  e/apJuis, 
the  latter  being  doubtfully  recorded  from  the  Boulder  Clay  of 
England.  Here  we  find  the  first  arctic  and  sub-arctic  types  in 
central  Europe.  Geologically,  these  post-glacial  deposits  consist 
(Rixdorf  Beds)  of  gravels,  conglomerates  and  sands,  constituting 
(Pohlig)  the  highest  post-glacial  terraces,  or  Higher  Terraces. 
It  is  marked  by  the  first  appearance  of  Elephas  trogoiitherii, 
R/iinoceros  merckii,  R.  tiehorhiiius,  and  the  following  species  of 
northern  type  :  Ovibos  vioscliatns,  Cervus  (l\lega.ceros) ger/zianicu. 
Among  the  new  forms  we  note  the  megarhine  rhinoceros,  R. 
vierckii,  as  most  distincti\-e.  The  mammoth  Elephas  {prinii- 
genius)  trogontherii  succeeded  the  Elephas  vieridionalis  of  the 
preglacial  beds. 
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b.  Loiver   Mid-Plcistoccnc.     First  Intcrglacial   Period  {Elcphas 
trogoiithcrii)  Middle  Stage,  Pohlig. 

This  stage  marks  the  recurrence  of  a  more  temperate  climate, 
first  observed  by  Lyell  and  Evans  in  England  and  abundantly 
known  in  Germany  and  France.  Two  only  of  the  characteris- 
tic Pliocene  species  recur,  Hippopotamus  amphibius,  and  ElepJias 
antiqiius.  These  alone  have  been  universally  cited  as  evidence 
of  a  south  temperate  climate  but  the  more  numerous  northern 
t"pes  still  living  which  are  found  in  this  stage  constitute  still 
stronger  proofs  of  a  )iortJi  temperate  elimate. 

Geologically  the  deposits  are  of  fluviatile  origin,  consisting  of 
river  sands  and  gravels  containing  Hippopotamus,  Rhinoceros 
merckii  and  Elephas  trogoiitherii.  Trogontherium  cuvieri  makes 
its  last  appearance  here. 

Geographically  the  southern  continental  depression  has  not 
begun    and    the    Lower    Pleistocene     land     bridges     persisted. 
Parallel    faunae  are  those   of    Essex  (Ilford,  Grays  Thurrock, 
Clacton)  and  Kent  (Erith  and  Crayford)  fully  listed  by  Dawkins 
('80,  p.  397;   '94,  p.  243)  and  Woodward  ('83).     In  Germany 
the  typical  fauna  is  that  of  Mosbach  (Lepsius,  '92,  p.  652). 
The  Mosbach  and  Essex  faun?e  give  the  following  results  : 
4  Pliocene  species,  (including  two  li\-ing  types)  ; 
7   Pleistocene  species,  now  extinct ; 
16   Living  species  (including  2  Pliocene  species). 
The  characteristic  Pleistocene  species  which  are  first  recorded 
in   Mosbach  are    Cerviis  megaceros,  Cervus  (Alces)  latifrons,  C. 
elaphus  typus,  C.  Caprcolus  typns,  Felis  spehva,  Ursjis  spelcEus, 
Bos  taunis.  Bison  priseus ;  in  Plssex,  Cervus  (Megaceros)  bel- 
grandi,  HycEua  spelcca.     Among  the  living  species  recorded  for 
the  first  time  or  making  their  first  appearance  at  this   stage  are 
Rangifer  taraiidiis,  Sus  scrofa,  Eqinis  caballns,  Felis  lynx,  Meles 
taxiis,  Arctomys  marmotta.     The  Essex  Fauna  is  fuller  but  al- 
though of  more  southern  latitude  is  not  of  more  southern  type, 
including  the  northern   and  north  temperate   forms  Felis  catus, 
Canis  ( Vulpes)   alopex,  Canis  lupus,  Ursus  ferox,    Ursus  arctos, 
Lutra  Intra. 
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c.   Mid-Plcistoccuc.     ElcpJuxs  anfiquiis  stage,   First   Litcrglacial 
Period  Upper  Stage,  Pohlig. 

According  to  Pohlig  the  Mid-Pleistocene  proper,  or  succeed- 
ing stage,  was  characterized  by  volcanic  disturbances  in  central 
Europe  and  by  the  deposition  of  gypsum  and  tufas.  Probably 
these  earth  movements  were  connected  with  the  marked  geo- 
graphical changes  brought  about  by  wide-spread  depression  of 
the  continental  borders  and  isolation,  which  the  same  author 
assigns  to  this  period.  The  fauna,  typically  represented  in  the 
Thuringian  tufas,  indicates  a  cooler  or  north  temperate  climate. 
Eleplias  antiquus  is  very  abundant,  making  its  last  appearance 
north  of  Italy.  The  typical  locality  is  the  Thuringian  Tufa  in 
which  Pohlig  records  6i  species.  Parallel  with  this  is  the  Tau- 
bach  Weimar  fauna. 

In  1895,  Nehring  ('95,  p.  369)  reported  from  this  level  what 
he  regarded  as  the  oldest  human  remains  thus  far  found  in  Eu- 
rope, consisting  of  two  very  large  molar  teeth  resembling  in 
some  respects  those  of  the  chimpanzee  ;  this  he  considered  of 
Cheleen  type.  In  the  same  year  Newton  described  a  human 
skeleton  of  Esquimaux  type  in  the  still  older  'higher  terraces'  or 
Hippopotamus  level  ;  the  antiquity  of  this  skeleton  is,  however, 
rendered  somewhat  doubtful  by  the  fact  that  the  skull  is  of  much 
newer  type  than  those  of  Neanderthal  and  Spy,  and  the  evi- 
dence for  its  extreme  palaeolithic  age  is  not  considered  absolutely 
conclusive. 

In  this  fauna  Hippopotamus  no  longer  appears — an  indication 
perhaps  of  a  decidedly  colder  climate.      ElepJias  antiquus  how- 
ever persists  and  is  most  abundant.     Among  the  other  charac- 
teristic   Pleistocene  forms   are   Rhinoceros  nierckii  which  disap- 
pears  soon    after  this   stage  ;     E.  priuiigenius    typus ;     Cervus 
gastaldi.     The  faunal   list  is  provisionally  analysed   as   follows  : 
3    Pliocene   species  still   living  (Castor,  Hyaena,  Arvicola) ; 
7   Pleistocene  species,  now  extinct  ; 
23    Living    species   (including    living    pleistocene    Northern 
types). 

The  number  of  recorded  living  species  increases,  there  being 
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a  marked  increase  especially  in  the  number  of  reindeer.  The 
most  important  new  living  types  are  :  the  steppe  antelope  Sai'^a 
prise  a  {tartarica),  the  moose  ^-J/rrjr  inacldis,  the  Xoxwxmw^,  Myodcs 
la/niiiis,  the  Siberian  jerboa  Alactaga  saiiciis,  Hystrix,  Lcpus 
tiuiidits.  These  constitute  a  distinct  invasion  of  north  Asiatic 
forms  into  the  southern  steppes. 

Theory   of    a  Mid    or   Second    Glacial  Advanxe 

In  all  the  preceding  summary  a  certain  faunal  succession  is 
noted  consisting  chiefl}'  of  elimination  of  southern  types  and  in- 
troduction of  northern. 

W'oLDRiCH  ('96)  maintains  that  all  the  loess  and  cave  types 
are  of  postglacial  age — the  tundre  and  steppe  types  alone  rep- 
resenting the  last  great  glacial  advance — after  which  came  the 
meadow  or  field  (Weide-fauna)  and  the  forest  fauna  (Wald- 
fauna) ;  he  considers  the  alleged  ice  periods  as  mere  local 
oscillations. 

The  possibility  must  also  be  freely  admitted,  as  discussed  by 
BuLMAX  ('93,  p.  261),  of  the  existence  of  south  temperate  types 
remote  from  the  Ice  Sheet ;  we  find,  for  example,  in  southern 
Alaska,  a  very  mild  climate  in  proximity  to  great  glaciers ; 
similar  conditions  may  have  existed  in  southwestern  Ireland  and 
southern  Europe. 

Other  authors  such  as  Boule,  have  maintained  the  glacial  age 
of  the  Tundre  and  Steppe  fauna  and  the  post-glacial  age  of  the 
Forest  fauna.  If  they  are  correct  the  theoiy  of  an  interglacial 
or  second  glacial  advance  would  lose  its  strongest  support.  It  is 
evident,  however,  that  such  a  succession  of  faunas  might  recur 
more  than  once.  Nehring  has  observed  in  different  localities 
(Westeregeln,  Thiede),  the  unquestionable  interglacial  age  of  the 
steppe  fauna  and  he  considers  Schweizerbild  as  interglacial. 

d.    Upper  Mid-Pleistocene.     Elephas  priniigeinus  Stage,  Pohlig 

As  we  enter  the  next  succeeding  life  stage,  namely,  the 
Loess  and  Cave  Fauna  of  Central  Europe,  the  stage  o\  Elephas 
prinngenius,  Rhinoceros  antiquitatis  or  tiehorhinus  and  Rangifer 
tarandus  we  note  the  decline  of  Rhinoceros  nierckii  and  the  ab- 
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sence  of  ElcpJias  antiqnus  in  geological  deposits  which  are 
chiefly  diluvial  valley  gravels  and  sand  clays.  These  facts  alone 
indicate  a  prolonged  colder  period,  a  nortJicrn  or  boreal 
climate.  The  fauna  presents  a  great  variety  adapted  to  different 
degrees  of  temperature  but  decidedly  of  northern  type.  Other 
facts  indicate  that  this  colder  period  was  initiated  by  a  distinct 
second  advance  of  the  ice  followed  by  a  gradual  recession, 
namely  the  occurrence  of  arctic  and  subarctic  types  succeeded 
by  north  temperate  types,  in  a  number  of  localities,  t}'pically 
near  Schaffhausen  (Schweizerbild,  Steixmaxn,  '93,  p.  ii/) 
(Franken,  Schlosser,  '95,  p.  211). 

These  successive  northern  faunas  in  single  localities  are  typi- 
cally as  follows  : 

I.  TuNDRE  Fauna.  2.  Steppe  Fauna. 

(Frozen  subsoil,  arctic  and  subarctic.) 

Myodes  torquatus,  Alactaga, 

"        obensis,  Spermophilus, 

Lepus  glacialis,  Lagomys  pusillus, 

Rangifer  tarandus,  Arvicola, 

Ovibos  moschatus,  Cricetus  phseus, 

Lagopus  mutus,  Equus, 

"        albus,  Antilope  saiga. 

The  prevailing  types  of  this  stage  are  the  typical  ElcpJias  pri- 
migcuiiis  which  succeeded  EUpJias  trogoiitlicrii.  Rhinoceros  ticJio- 
rhinus  and  Rangifer  tarandus.  The  reindeer,  first  the  barren 
ground  then  the  woodland  variety,  increased  rapidly  in  number 
during  this  period  and  constitute  its  most  distinctive  form  ;  hence 
this  is  known  as  the  Reindeer  period. 

It  includes  the  most  remarkable  diversity  of  life  of  Asiatic 
both  Siberian  and  Oriental,  and  of  African  origin.  The  persist- 
ence of  the  following  southern  forms  :  Fclis  [Ico)  spclcea :  Felis 
pardus,  Hvcena  [crocutd)  spchca,  Equns  caballns,  Eqiuis  (^asimis) 
hcjnioncs,  Rhinoceros  tichorhinus  (with  affinities  to  R.  si?nus), 
ElcpJias  priniigcnins.  All  these  types,  excepting  possibl)'  the 
Mammoth,  now  inhabit  warm,  drj',  semi-arid  regions.  There  is 
therefore  an  Ethiopian  and  Oriental  fauna,  in  certain  localities 
succeeding  a  steppe  and  tundre  fauna.  At  no  period  either  be- 
fore or  since  was   Europe    so  thoroughly  cosmopolitan,  a  fact 
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which   has   not  been   sufficiently    emphasized    previously.      The 
climate  was  cold  and  relatively  dry. 

The  close  of  this  period  is  also  the  close  of  the  Palaeolithic 
human  period  which  after  a  long  interval  was  succeeded  by  the 
Neolithic  period. 

3.  Upper  Pleistocene,  Postglacial 

As  above  observed  there  is  a  difference  of  opinion  as  to  the 
interglacial  or  postglacial  age  of  the  loess.  All  the  North  Si- 
berian, Oriental  and  African  types  gradually  disappear,  the 
modern  European  forest  and  field  fauna  alone  survives.  There 
is  some  evidence  that  both  the  mammoth  and  reindeer  lived  for 
a  time  in  this  period,  the  latter  being  now  confined  to  more 
northern  Europe.  The  Irish  deer,  Mcgaccros  hibcrnics,  the 
reindeer,  the  bovidai  Bos  taunts.  Bos  loiigifrotis,  Bos  Ivac/iy- 
ccros,  are  the  characteristic  ruminants.  Alecs  paluiatus  is  a  post- 
glacial Russian  moose.  The  horse,  E.  cahallus,  of  larger  and 
smaller  varieties  is  now  domesticated  and  used  for  food.  The 
carnivora,  rodentia  and  insectivora  are  all  of  modern  type. 

The  detailed  comparison  of  the  Pleistocene  of  P>urope,  America, 
and  Asia  is  still  under  way,  and  voxy  important  results  may  be 
expected  from  it.  It  will  be  equally  serviceable  to  American 
anthropologists  and  palaeontologists,  for  our  own  Pleistocene  is 
far  from  being  understood.  The  stages  represented  by  our  horse 
or  Equus  Beds,  which  are  usually  considered  Lower  Pleistocene, 
as  well  as  of  the  Megalonyx  and  Cave  Fauna  of  the  East  re- 
main to  be  exactly  fixed.  Interest  in  this  problem  is  greatly 
enhanced  by  the  fact  that  \ve  ma}^  at  any  moment  discover  the 
remains  of  man  or  of  his  ancestors  associated  with  Equus  and 
positively  demonstrate  the  existence  of  man  upon  this  continent 
at  a  period  contemporaneous  with  the  first  proofs  of  his  appear- 
ance in   Europe  in  the  existence  of  preglacial  palaeolithic  flints. 
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PART  II.     FAUNAL    RELATIONS  OF  EUROPE  AND 

AMERICA  DURING  THE  TERTIARY  PERIOD 

AND   THEORY    OF    THE    SUCCESSIVE 

INVASIONS    OF    AN    AFRICAN 

FAUNA  INTO    EUROPE 

In  an  address  before  the  Academ\'  last  year  the  various  steps 
which  have  been  taken  to  secure  correlation  were  described. 
The  work  proves  to  be  a  very  difficult  one  and  is  by  no  means 
complete.  The  kind  co-operation  of  the  leading  palaeontologists 
of  Europe  was  enlisted  and  as  a  result  an  approximate  correla- 
tion sheet  was  prepared.  This  was  virtually  a  report  of  progress 
in  this  investigation,  main  emphasis  being  laid  upon  geological 
succession.  In  continuing  the  subject  this  year,  main  emphasis 
will  be  laid  upon  faiDial  succession  or  the  distribution  of  the 
different  orders  and  families  of  mammals,  concluding  with  the 
latest  views  as  to  the  succession  of  life  during  the  Pleistocene 
|>eriod  in  Europe.' 

I.   STRATIGRAPHICAL    CORRELATION  :    PRELIMINARY 


LYELLS  SYSTEM. 


Approximate 
American  Parallels. 


f UPPER. 

Post  Glacial 

PLEISTOCENE. 

MIDDLE. 

Glacial  &  Interglacial 

LOWER, 
r  UPPER. 

PREGLACIAL 
SICILIEN 

7EQUUS  BEDS 

?  BLANCO 

PLIOCENE. 

MIDDLE. 

(ASTIEN 
IPLAISANCIEN 

LOWER. 

MESSINIEN 

Upper  Loup' Fork 

r  UPPER. 

TORTONIEN 

LOUP  FORK 

MIOCENE. 

MIDDLE. 
LOWER. 

HELVETIEN 
LANGHIEN 

Lower  Loup  Fork 

and 
Upper  John  Day 

1  This  portion  of  the  second  address  is   placed  in   its  proper  order  above  after 
Pliocene. 
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OLIGOCENE. 

UPPER. 

LOWER. 
f  UPPER. 

AQUITANIEN 
(STAMPIEN 
(INFRA  TONGRIEN 

Lower  John  Day 

( Diceratherium  Layer) 

WHITE  RIVER 

LIGDRIEN 

BRID6ER  &  UINTA 

MIDDLE. 

(  BARTONIEN 
(LUTETIEN 

LOWER  BRIDGER 
WIND  RIVER 

EOCENE. 

LOWER. 

SUESSONIEN 

WASATCH 

BASAL. 

j  THANETIEN 

[montien 

TORREJON 
PUERCO 

Preliminary  Correlation  Table  of  European  and  American  Tertiary  Horizons. 
On  all  the  levels  above  the  Stampien  the  parallels  are  imperfectly  established. 

The  preliminary^  correlation  sheet  abbreviated  in  this  table  sets 
forth  the  results  of  the  geological  succession  and  correlation  so 
far  as  it  has  been  carried  at  present  and  illustrates  the  rapid  prog- 
ress of  the  knowledge  of  our  own  horizons.  It  includes  the 
latest  results  of  the  American  Museum  explorations  in  the  Miocene 
of  Colorado  and  Kansas,  as  roughly  studied  by  Matthew,  but 
these  correlations  are  not  to  be  understood  as  final.  Scott  has  al- 
ready transferred  our  John  Day  of  Oregon,  from  the  Miocene, 
where  it  was  formerly  placed,  to  the  Upper  Oligocene.  The  lower 
part  at  least  of  these  beds  belongs  in  the  Oligocene,  while  the 
Upper  John  Day  may  prove  to  correspond  with  the  Lower 
Miocene  of  Europe.  Our  Pliocene  record  as  compared  with 
the  magnificent  Pliocene  of  Europe  is  extremely  meagre,  and 
our  Miocene  succession  rich  as  it  is,  is  not  as  fully  understood 
as  the  Miocene  of  France  ;  we  look  for  more  exact  results 
from  the  American  Museum  explorations  which  are  now  being 
collated.  It  is  only  when  we  pass  into  the  great  time  period 
from  the  Oligocene  downwards  that  the  American  record  be- 
comes a  superbly  complete  time  standard  for  the  whole  Northern 
Hemisphere  or  Holarctic  Region. 


II.    TERTIARY    GEOGRAPHICAL    DISTRIBUTION 

The  importance  of  Geographical  distribution  was  first  recog- 
nized by  Humboldt,  and  set  forth  by  Darwin  in  the  '  Origin  of 
Species,'  in  1858.     In  the  same  year  Sclater  divided  the  world 
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into  six  great  regions  and  into  eastern  and  western  divisions  or 
Palaeogaea  and  Neogsea,  to  embrace  the  Old  and  New  Worlds 
respectively,  a  division  which  has  proved  to  be  illogical. 
This  led  Darwin's  distinguished  colleague,  Alfred  Wallace, 
to  his  great  work  upon  the  '  Geographical  Distribution  of 
Animals '  and  the  division  of  the  world  into  life  regions  ;  in 
which  Sclater's  scheme  was  adopted  and  developed.^  In  1868 
Huxley  divided  the  world  into  a  northern  division,  Arctogeea, 
and  a  southern  division  Notoga^a  to  include  the  Northern  and 
Southern  Hemispheres  respectively  ;  this  division  was  a  little 
nearer  the  truth  than  Sclater's.  Between  1868  and  1890, 
ScLATER,  Allen,  Newton  and  Blanford,  working  upon  living 
birds  and  mammals,  continued  this  investigation,  but  it  remained 
for  Blanford,  in  1890,  to  prove  that  the  world  zoologically 
should  be  divided  into  three  great  divisions  ;  an  Australian,  a 
South  American  and  a  third  region,  Arctogaea,  comprising  North 
America,  Europe,  Asia  and  Africa.^ 

Now  it  is  clear  that  exactly  as  our  understanding  of  the  re- 
lations of  living  animals  and  plants  to  each  other  depends  upon 
their  fossil  ancestors  or  upon  their  palaeontology,  so  the  final  test  of 
a  scheme  of  zoological  distribution  must  be  a  palaeontological  test. 
The  animals  of  various  families  and  orders  have  either  originated  in 
or  migrated  into  their  present  habitat  in  past  time,  so  that  the 
geological  record  as  to  their  order  of  appearance  becomes  of 
first  importance.  Here  again  the  necessity  of  an  absolutely  re- 
liable corrclatioii  time  scale  such  as  we  are  now  establishing  be- 
comes evident,  for  the  very  first  step  toward  an  exact  solution  of 
the  problem  of  past  migration  is  to  estabhsh,  as  far  as  possible, 
the  faunal  parallels  upon  different  continents  ;  we  can  then  de- 
termine where  certain  types  of  animals  first  appeared,  and  dis- 
tinguish between  the  autocthonous  endemic  or  native  types  and 
the  migrant  or  new  types. 

'  The  history  of  opinion  upon  this  subject  is' fully  set  forth  by  Lvdekker's  val- 
uable work  the  "  Geographical  Distribution  of   Mammals,"  published  in  1896. 

^  Dr.  Theodore  Gill  has  kindly  called  attention  [Science,  June  8,  1900)  to  my 
oversight  of  an  important  paper  of  his  ("On  the  Geographical  Distribution  of 
Fishes,"  Ann.  Mag.  N^at.  Hist.,  1875,  pp.  251-255).  He  unites  South  America, 
Australia  and  Africa  into  a  single  division  Eog.ea,  in  contrast  with  C.-ENOG.^A, 
which  includes  North  America,  Eurasia  and  India. 
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This  tlicn  is  our  problem,  to  connect  livi)ig  distribution  ivitJi  dis- 
tribution in  past  time  and  to  propose  a  system  ichic/i  ivill  be  in 
harmony  with  both  sets  of  facts. 

The  tests  of  synchronism  between  European  and  American 
depositions  are  four- fold  :  First,  the  presence  of  a  number  of 
identical  or  closely  allied  genera  and  species.  Second,  similarity 
in  the  steps  of  evolution  in  related  animals.  TJurd,  the  pre- 
dominance and  spread  of  certain  animals,  as  of  the  odd-toed 
Ungulates  in  the  middle  Eocene  and  of  the  even-toed  Ungulates 
in  the  Upper  Eocene.  Fourth,  the  sudden  appearance  of  new 
types  which  have  apparently  originated  elsewhere  and  have  en- 
joyed an  extensive  migration,  so  that  they  appear  simultaneously 
in  different  regions  of  the  earth.  An  instance  of  this  kind  is 
afforded  by  the  unheralded  appearance  of  new  types  in  the  base 
of  the  Oligocene  (Rhinoceroses)  and  of  the  Miocene  (Probos- 
cidia)  in  Europe  and  America.      (See  Part  I,  pp.  22  and  26.) 

Unfortunately  there  is  still  no  agreement  among  zoologists  as 
to  the  faunal  geographical  divisions.  Lvdekker  well  versed  in 
both  palaeontology  and  zoology,  has  for  the  first  time  brought 
together  both  classes  of  evidence  in  his  recent  valuable  work 
upon  the  "  Geographical  Distribution  of  Mammals,"  he  shows 
conclusively  that  zoo-palaeontology  favors  the  division  of  the 
world  into  three  great  realms  as  proposed  by  Blanford  ;  to  these 
may  be  applied  the  terms  Arctog.ea,  Notog.ea  and  Neog^a, 
as  proposed  anonymously  (Sclater)  in  1893.^     (I'ig-  ^O 

Geographically,  these  realms  are  connected  by  low  lying  por- 
tions of  the  earth,  which,  during  long  periods  of  submergence 
beneath  the  sea,  have  completely  isolated  them.  At  the  same 
time  we  are  forced  to  conclude  that  there  were  shorter  intervals 
of  elevation  or  land  continuity  at  various  times  during  the  Ter- 
tiary period. 

Now  it  is  a  well-known  principle  of  zoological  evolution  that 
an  isolated  region,  if  large  and  sufficiently  varied  in  its  topog- 
raphy, soil,  climate  and  vegetation,  will  give  rise  to  a  diversified 

'  In  a  review  of  papers  by  Merriam  and  Allen  (The  Nearctic  Region  and  its 
Mammals,  Natural  Science,  1893,  p.  289),  P.  L.  Sclater  observes  "  Thus  we  have  a 
very  obvious  threefold  division  of  the  earth's  surface,  taking  mammals  as  our  text, 
into  what  may  be  called  Notogaea,  Neogaea,  and  Ardogaea.'''' 
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fauna  according  to  the  law  of  adaptive  radiation^  from  primi- 
tive and  central  types.  Branches  will  spring  off  in  all  directions 
to  take  advantage  of  every  possible  opportunity  of  securing  food. 
The  modifications  which  animals  undergo  in  this  adaptive  radi- 
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Fig.  I. — Division  of  the  World  into  three  Realms  and  nine  main  Geographical 
Regions.  The  continental  platform  is  raised  to  the  200  metre  line  showing  the 
main  Tertiary  land  connections. 

ation  are  largely  of  mechanical  nature,  the\'  are  limited  in  num- 
ber and  kind  by  hereditaiy,  stirp  or  germinal  influences,  and 
thus  result  in  the  independent  evolution  of  similar  types  in 
widely  separated  regions  under  the  hnv  of  parallelism  or  lioino- 
plasy. 

Adaptive  Radiation  of  Orders  and  Families 

This  law  causes  the  independent  origin  not  only  of  similar 
genera  but  of  similar  families  and  even  of  similar  orders. 
Nature  thus  repeats  herself  upon  a  vast  scale,  but  the  similarity 
is  never  complete  and  exact.  When  migrations  are  favored  by 
over-population  or  geographical  changes,  a  new  and  severe  test 
of  fitness  arises  by  the  mingling  and  competition  of  the  parallel 
types . 

1  So  termed  by  the  writer  (OsBORX,  '93  and  '99). 

Annals  N.  Y.  Ac.\d.  Sci.,  XIII,  July  19,  1900-4. 
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Under  the  operation  of  these  laws  a  most  interesting  general- 
ization or  hypothesis  can  be  made  as  to  the  three  realms  :  geo- 
graphical isolation  has  been  so  continuous  and  prolonged  that 
great  orders  of  mammals  have  been  evolved  (Fig.  Ill)  in  each. 
Thus  ArctogcBa,  containing  the  broadest  and  most  highly  diversi- 
fied land  area,  appears  hypothetically  as  the  center  in  which 
fourteen  primitive  and  specialized  orders  radiated  from  each  other. 
In  the  southern  portion  of  Ncogcea  at  least  four  orders  sprang 
from  primitive  members  of  the  above  orders,  and  the  Hystri- 
comorph  rodents  enjoyed  their  chief  radiation.  In  Xotogcea  two 
orders  were  cut  off  by  the  sea  ;  one  of  them  a  rapidly  declining 
type,  the  Monotremes,  the  other,  the  Marsupials,  enjoying  a  veiy 
highly  diversified  radiation.  This  hypothesis  is  expressed  in 
Fig.  III.  Two  other  orders  of  mammals,  the  Sirenia  (prob- 
ably a  branch  of  the  hoofed  tribe)  took  the  rivers  and  coasts  of 
America,  Europe  and  probably  Africa  as  their  radiating  center, 
while  the  Cetacea  occupied  the  fourth  or  oceanic  realm. 

We  mean  to  express  by  this  hypothesis  that  Realms  ivcrc  tJic 
main  coitcrs  of  adaptive  radiation  of  orders  of  uianiuiah,  but  by 
no  means  the  exclusive  areas  of  distribution,  for  during  the 
periods  of  land  contact  certain  members  of  these  orders  found 
their  way  into  adjacent  realms.  Each  realm,  therefore,  contains 
its  pure  autocthonous  types  and  its  migrant  or  derived  types. 
Regions,  on  the  other  hand,  may  be  distinguished  from  realms 
as  geographical  and  zoological  areas,  which  have  been  isolated 
from  each  other  for  shorter  periods,  either  by  climatic  barriers, 
as  in  the  case  of  the  Arctic  or  circumpolar  region  or  by  great 
physical  barriers,  such  as  masses  of  water  and  of  desert  sands. 
In  certain  cases  these  regions,  such  as  Africa,  appear  to  have 
been  so  large,  distinct  and  isolated  as  to  have  become  important 
centers  of  the  radiation  of  certain  orders  of  mammals  and  almost 
attain  the  rank  of  realms,  but  regions  in  general  are  chiefly  and 
permanently  distinguished  by  the  adaptive  radiation  of  families 
of  mammals. 

Arctogaea  may  thus  be  still  divided  on  the  old  lines  into  five 
or  six  regions,  the  Arctic  or  Circumpolar ;  the  Ethiopian  or 
African,  south  of  the  Sahara ;  the  Indo-Malayan  or  Oriental,  in- 


TERTIARY   MAMMAL  HORIZONS.  51 

eluding  southern  x\sia  and  the  Malayan  islands ;  the  Malagasy , 
including  Madagascar  ;  the  Xcarctic  and  the  Palaarctic.  There 
is  no  question,  as  suggested  by  Professor  Newton  in  his  term 
"  Holarctic,"  and  by  Professor  Allen  in  1892,  in  his  term  "  North 
temperate,"  that  the  North  American  (Nearctic)  and  Eurasiatic 
(Pal?earctic)  regions  are  now  so  closely  similar  that  they  might  be 
united  into  one.  When,  however,  the  zoological  or  existing  char- 
acteristics of  these  regions  are  put  to  a  palaeontological  test  it  is 
found  necessaiy  to  separate  them,  because  throughout  the  Ter- 
tiary period  North  America  and  Eurasia  were  so  remote  that,  to  a 
certain  extent,  they  constituted  centers,  not  only  of  independent 
family,  but  to  a  limited  degree  of  ordinal  radiation.  At  the  same 
time  they  were  unified,  both  by  frequent  intermigrations  and  by 
a  simultaneous  evolution  of  allied  animals. 

The  Continent  Antarctica 

We  now  come  to  one  of  the  greatest  triumphs  of  recent  bi- 
ological investigation,  namely,  the  concurrence  of  botanical, 
zoological  and  palaeontological  testimony  in  the  reconstruction  of 
a  great  southern  continent  to  which  the  name  Antarctica  has  been 
given.  Following  Blaxford  ('90),  Forbes  ('93)  made  the  first 
.strong  plea  for  this  continent.  The  flood  of  evidence  for  the  Ant- 
arctica theory  has  now  become  so  strong  that  only  a  few  details 
can  be  mentioned:  Forbes  ('93)  and  Milne-P^dwards  from 
the  consideration  of  the  birds  ;  Beddard  from  the  study  of 
worms  and  other  invertebrates  ;  Moore  from  the  study  of  the 
flora  of  South  Africa ;  Spencer  from  the  study  of  the  fauna 
of  Australia;  Ameghino,  Hatcher  and  Ortmanx  from  studies 
and  collections  of  vertebrate  and  invertebrate  fossils  in  Pata- 
gonia not  yet  fully  published ;  Moreno,  from  the  discoveiy  of 
Miolania,  an  Australian  fossil  reptile  recently  found  in  South 
America  ;  from  these  and  many  other  sources  has  been  brought 
fourth  the  body  of  testimony  which  draws  us  almost  irresist- 
ibly ^  to  the  conclusion  that  there  was  an  antarctic  continent 
at  various  times  connecting  South  America,  South  Africa,  Aus- 

^  After  discussing  the  evidence  with  great  fairness  Lydekker  ('96),  takes  a 
more  conservative  position. 
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tralia  and  New  Zealand.  Such  a  connection  strengthens 
the  conception  announced  by  Huxlev  in  1868,  that  the 
zoological  regions  were  mainl}'  upon  lines  of  latitude,  rather 
than  as  suggested  by  the  present  configuration  of  the  earth, 
upon  lines  of  longitude.  With  the  theoretical  elevation  of  this 
submerged  continent  (Fig.  II).  which  may  be  called  the  "  Ant- 
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Fig.    II. — Restoration  of  Antarctica  by  elevation  to  the  3040  sounding  line, 
showing  old  continental  lines  and  greater  depth  between  Africa  and  Antarctica. 

arctic  Rep-ion,"  so  as  to  connect  the  southern  land  masses  at 
various  times,  all  present  and  past  geographical  distribution  of 
mammals  may  be  theoretically  accounted  for.  Elevation  to  the 
10,000  foot  (3040  meter)  line  still  leaves  a  broad  channel  south 
of  Africa.  Without  such  elevation  we  are  still  met  by  many 
insuperable  difficulties. 
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Among  other  problems,  a  land  connection  between  Africa  and 
South  America  across  the  South  Atlantic  enables  us  to  explain 
the  remarkable  distribution  of  the  Sirenia,  sea-cows,  dugongs 
and  manatees,  now  found  exclusively  in  the  tropical  belt  of 
Africa  and  the  Americas.  (See  Sirenia,  Fig.  III.)  These  ani- 
mals first  appear  in  the  Oligocene  of  Germany.  It  is  also,  of 
course,  possible  that  they  may  have  taken  a  northern  route,  as 
indicated  by  the  remains  of  RJiytina  in  the  North  Pacific. 

Before  confining  our  attention  to  Arctog.ea,  let  us  further  con- 
sider the  mesozoic  relations  of  the  three  realms.  (Fig.  I  and 
Fig.  III.) 

In  the  Jurassic  period  stem  forms  of  insectivores,  marsupials 
and  possibly  of  monotremes  ^  are  found  in  Arctogaea  and  seem 
to  establish  the  theoiy  of  the  northward  origin  of  the  mammalia 
as  a  class. 

DoLLO  ('99),  has  recently  endeavored  to  demonstrate  that  all 
Marsupials  have  been  evolved  from  arboreal  forms  like  the 
Opossum.  If  we  can  draw  a  parallel  with  the  adaptive  radia- 
tion of  the  placentals  during  the  3,000,000  years,  more  or  less, 
of  the  Tertiary,  we  may  safely  conclude  that  such  a  primitive 
family,  entering  the  Australian  region  during  the  Cretaceous 
period  either  by  way  of  Antarctica  (Spencer)  or  by  way  of  the 
Oriental  region  (Wallace  and  Lydekker),  might  have  peo- 
pled Australia  with  all  its  wonderfully  diversified  forms  of 
Marsupial  life.  The  Didelphyida^  are  to  the  Marsupials  what  the 
Creodonta  are  to  the  Placentals  in  point  of  potential  evolution. 
The  JMojiotrcnics  also  may  have  entered  Notog.ea  by  either  of 
these  routes. 

North  America  is  the  only  part  of  the  globe  where  Cretaceous 
mammals  are  known  at  present.  In  the  late  Cretaceous  we  ap- 
pear to  discover  evidence  of  the  existence  of  the  following 
orders  :  Insectivora,  Creodonta  or  ancestral  carnivores,  hoofed 
animals  or  Amblypoda  and  perhaps  the  earliest  monkeys  or 
Mesodonta.      In   the   basal   Eocene   we  certainly  find  primitive 

iThe  writer's  view  (Osborn,  '88)  that  the  Jurassic  mammals  of  England  and 
Wyoming  embrace  primitive  placentals  or  insectivores  as  well  as  marsupials  and 
multituberculates  (?  monotremes)  is  now  generally  accepted. 
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monkeys  or  Mesodonta,  Rodentia  and  Tajniodonta  or  ancestral 
Edentata.  A  land  connection  with  South  America  in  the  early 
Eocene  would  therefore  hav^e  supplied  Neog(sa  with  the  eden- 
tates as  well  as  the  stem  forms  from  which  might  have  been  de- 
rived its  wonderful  radiation  of  hoofed  animals,  the  Litopterna, 
Typotheria  and  Toxodontia  ;  together  with  the  remarkable  radia- 
tion of  the  hystricomorph  or  porcupine-like  rodents  and  of  two 
families  of  monkeys. 

The  exact  zoological  affinities  of  the  oldest  mammalian  or 
PyrotJicriuvi  fauna  of  South  America  remain  to  be  determined. 


Fig.   III. — Orders  of   Mammals  placed  in  their  hypothetical    chief    centers    of 
adaptive  radiation  during  the  Tertiary  Period. 

Pyrotlicrinni  itself  is  considered  by  Ameghixo  as  the  source  of 
the  order  Proboscidi.a.  while  other  ungulates  are  belie\-ed  to  be 
related  to  the  Hyracoidea  ;  upon  the  affinities  of  these  forms 
turns  the  problem  whether  South  America  derived  the  sources 
of  its  great  radiation  from  Africa  or  from  North  America.  (See 
Fig.  III). 

Four  streams  of  migration  to  and  from  Neog.ea  appear  to 
hav^e  occurred  ;  the  first  established  its  autochthonous  fauna  or 
distinctiv^e  radiation  of  peculiar  ungulates  and  edentates.  The 
second  related  this  region  with  Africa,  via  Antarctica  ;  this  con- 
tact, in  addition  to  the  problematical  Proboscidia  and  H}'racoidea 


TERTIARY   MAMMAL    HORIZONS.  65 

above  alluded  to,  apparently  introduced  stem  forms  of  Eden- 
tates into  the  Ethiopian  region  from  which  were  derived  the 
pangolins  and  aard  varks  ;  these  peculiar  edentates  together 
with  armadillos  all  occur  in  southern  France  in  the  lower  Oligo- 
cene  (Filhol,  '94);  this  land  bridge  also  distributed  the  Cape 
golden  moles,  Oirysoddoridce ;  these  facts  and  others  too  nu- 
merous to  mention  serve  to  show  the  vast  importance  of  the 
explorations  in  Patagonia  and  make  us  impatient  for  the  exact 
conclusions  which  are  forthcoming  from  the  materials  brought 
together  by  Ameghino  and  Hatcher. 

The  third  migration  into  Neogaa  established  its  links  with 
Australia,  bringing  in  Marsupials,  both  polyprotodont  and  dipro- 
todont.  The  fourth  was  from  the  north,  Arctogaea,  and  is 
positively  known  ;  it  occurred  at  the  end  of  the  Miocene,  and 
brought  in  the  northern  Carnivora,  bears,  wolves,  cats,  and 
sabre-tooth  tigers,  raccoons  and  mustelines,  the  Artiodactyla, 
deer  and  camels,  the  Perissodactyla,  horses  and  tapirs,  three 
types  of  rodents,  the  squirrels,  mice  and  hares  or  rabbits  and  the 
mastodon.  The  Notogaiic  types,  as  well  as  the  animals  of 
the  first  invasion,  in  the  meantime  had  largely  died  out,  and  the 
introduction  of  more  vigorous  Arctogaeic  types,  especially  t4ie 
carnivores,  together  with  a  change  of  climate,  exterminated  a 
further  portion  of  the  autochthonous  Neogaeic  fauna.  At  the 
same  time,  that  is  of  this  second  invasion,  many  of  the  South 
American  forms  entered  North  America  ;  they  seemed  to  have 
reached  this  continent  in  the  upper  Pliocene. 

We  now  turn  to  ArctoG/EA.  In  the  Eocene  period  we  find 
in  Europe  and  North  America  what  may  be  considered  the  pure 
or  autochthonous  fauna  of  the  Holarctic  region,  in  the  absence 
of  all  knowledge  of  Asia.  Southern  Asia  is  an  absolute  terra 
iucogiiita  the  earliest  known  deposits  in  this  region  being  in  the 
Upper  Oligocene  in  which  the  fauna  is  remarkably  similar  to 
that  of  Europe.  Northern  Asia  is  unknown  pala^ontologically 
until  the  Pleistocene — here  is  a  region  for  explorers.  However, 
we  may  consider  it  as  part  of  a  broad  Eurasiatic  land  area — -ex- 
tending from  the  Rocky  Mountain  region  to  Great  Britain. 
The  faunal  relations  are  astonishingly  close,  between  the  new  and 
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old  worlds  at  this  time.  Eveiy  year's  discoveiy  increases  the 
resemblance  and  diminishes  the  differences  between  Europe  and 
the  Rocky  Mountain  region.  Distinguishing  North  America, 
however,  are  the  T}'lopoda  ;  this  sub-order  includes  the  peculiar 
Artiodact>'la  of  the  camel-llama  tribe  ;  these  Professor  Scott  in 
a  recent  paper  considers  as  including  all  the  early  types  of 
American  ruminants  which  we  have  been  vainly  endeavoring  to 
compare  with  European  types.  The  radiation  of  the  tylopod 
phylum  into  a  great  variety  of  types  is  quite  conceivable  and  it 
is  thoroughly  consistent  with  the  fundamental  law  of  adaptive 
radiation  which  we  find  operating  over  and  over  again. 

III.  THEORY  OF  SUCCESSIVE  INVASIONS   OF  AN  AFRICAN 
FAUNA  INTO  EUROPE 

In  Europe  there  are  in  the  upper  Eocene  two  classes  of 
animals,  first,  those  which  have  their  ancestors  in  the  older  rocks  ; 
second,  the  class  including  certain  highly  specialized  animals 
which  have  no  ancestors  in  the  older  rocks — among  these,  per- 
haps, are  the  peculiar  flying  rodents  or  Anoniahiiidce,  now  con- 
fined to  Africa,  and  secondly  the  highly  specialized  even-toed 
ruminant  types — the  anoplotheres,  xiphodonts  and  others,  the 
discovery  of  which  in  the  Gypsc  near  Paris  Cuvier  has  made 
famous.  It  is  tempting  to  imagine  that  these  animals  did  not 
evolve  in  Europe  but  that  they  represent  what  may  be  called 
the  first  invasion  of  Europe  by  African  t>'pes  from  the  Ethiopian 
region. 

It  is  a  curious  fact  that  the  African  continent  as  a  great  theater 
of  adaptive  radiation  of  ^Mammalia  has  not  been  sufficiently  con- 
sidered. It  is  true  that  it  is  the  dark  continent  of  palaeontology 
for  it  has  practically  no  fossil  mammal  history  ;  but  it  by  no 
means  follows  that  the  Mammalia  did  not  enjoy  there  an  exten- 
sive evolution. 

Although  it  is  quite  probable  that  this  idea  has  been  advanced 
before,  most  writers  speak  mainly  or  exclusively  of  tJie  invasion 
of  Africa  by  Eiiropcan  types.  Blanford  and  Allen  it  is  true  have 
especially  dwelt  upon  the  likeness  of  the  Oriental  and  Ethiopian 
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fauna  but  not  in  connection  with  its  antecedent  cause.  This 
cause  I  believe  to  have  been  mainly  an  invasion  from  south  to 
north  correlated  with  the  northern  extension  of  Ethiopian  cli- 
mate and  flora  during  the  Middle  Tertiaiy.  It  is  in  a  less  meas- 
ure due  to  a  migration  from  north  to  south.  Let  us  therefore 
clearly  set  forth  the  hypothesis  of  tlic  Ethiopian  region  or  South 
Africa  as  a  great  center  of  independent  evolution  and  as  the 
source  of  successive  northward  migrations  of  animals,  some  of 
which  ultimately  reached  even  the  extremity  of  South  America — 
I  refer  to  the  Mastodons.  This  hypothesis  is  clearly  implied  if 
not  stated  by  Blanford  in  1876  in  his  paper  upon  the  African 
element  in  the  fauna  of  India. 

The  first  of  these  migrations  we  may  suppose  brought  in  cer- 
tain highly  specialized  ruminants  of  the  upper  Eocene,  the 
anomalures  or  peculiar  flying  rodents  of  Africa  ;  with  this  in- 
v^asion  may  have  come  the  pangolins  and  aard  varks,  and 
possibly  certain  armadillos,  Dasypodidcr,  if  M.  Filhol's  identi- 
fication of  Necrodasypiis  is  correct.  A  second  invasion  of  great 
distinctness  may  be  that  which  marks  the  beginning  of  the 
Miocene  when  the  mastodons  and  dinotheres  first  appear  in 
Europe,  also  the  earliest  of  the  antelopes.  A  third  invasion 
may  be  represented  in  the  base  of  the  Pliocene  by  the  increasing 
number  of  antelopes,  the  great  giraffes  of  the  ^-Egean  plateau, 
and  in  the  upper  Pliocene  by  the  hippopotami.  With  these 
forms  came  the  rhinoceroses  with  no  incisor  or  cutting  teeth, 
similar  to  the  smaller  African  rhinoceros,  R.  bicornis.  An- 
other recently  discovered  x^frican  immigrant  upon  the  Island  of 
Samos  in  the  ^Egean  plateau  is  Pliohyrax  or  Leptodon,  a  very 
large  member  of  the  Hyracoidea,  probably  aquatic  in  its  habits, 
indicating  that  this  order  enjoyed  an  extensive  adaptive  radiation 
in  Tertiary  times. 

It  thus  appears  that  the  Proboscidia,  Hyracoidea,  certain 
edentata,  the  antelopes,  the  giraffes,  the  hippopotami,  the  most 
specialized  ruminants,  and  among  the  rodents,  the  anomalures, 
dormice,  and  jerboas,  among  monkeys  the  baboons,  may  all 
have  enjoyed  their  original  adaptative  radiation  in  Africa ;  that 
they   survived    after  the    glacial    period,    only    in    the   Oriental 
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or  Indo-Mala)'an  region,  and  that  this  accounts  for  the  marked 
community  of  fauna  between  this  region  and  the  Ethiopian  as 
obsei-ved  by  Blanford  and  Allex. 

Against  the  prevalent  theoiy  of  Oriental  origin  of  these  ani- 
mals are  :  first,  the  fact  observed  b}'  Blanford  and  Lydekker 
in  the  Bugti  Beds  (Sind)  that  the  Oligocene  or  lower  Miocene 
fauna  of  the  Orient  is  markedly  European  in  type  ;  second,  that 
if  these  animals  had  originated  in  Asia  some  of  them  would 
have  found  their  way  to  North  America  ;  third,  the  fact  that  all 
these  animals  appear  suddenh'  and  without  an}-  known  ancestors 
in  older  geological  formations.  These  are  the  main  facts  in 
favor  of  the  Ethiopian  migration  hypothesis. 

In  the  meantime  the  unification  of  the  North  American  and 
Eurasiatic  regions  was  proceeding  by  intermigration.  In  the 
lower  Oligocene  the  giant  pigs  or  elotheres,  the  tapirs  and 
peculiar  amphibious  rhinoceroses  known  as  amynodons,  found 
their  way  from  America  to  Europe,  while  Europe  supplied  us 
with  a  few  anthracotheres,  both  Anthracotherium  and  Hyopot- 
amus.  In  the  Miocene  Europe  .sent  us  the  true  cats  and  we 
supplied  Europe  with  the  destructive  sabre  tooth  tigers  ;  in  the 
upper  Miocene  Europe  sent  us  our  first  deer  and  cattle  or  Ccr- 
vidcu  and  Bovidce,  also  probabh'  the  mastodons  cit  route  from 
Africa.  In  the  Pliocene  we  supplied  Europe  with  the  rabbits 
and  hares,  and  possibly  with  the  raccoons,  if  the  Panda  belongs 
to  this  family.  In  the  Pleistocene  the  camels  wandered  into 
Asia  from  America,  while  the  bears  passed  them  cii  route  to 
America.  These  are  a  few  instances  out  of  man}'  which  are 
alread}^  well  known. 

On  the  other  hand  certain  families  had  an  exclusively  Eurasi- 
atic histor}',  so  far  as  we  know.  These  are,  among  animals  re- 
lated to  the  horse  and  tapir,  the  palaeotheres  and  Lophiodon  ; 
among  ruminants  the  traguline  deer  and  muntjacs  ;  among  in- 
sectivores  the  hedgehogs ;  among  primates,  the  anthropoid  apes 
and  the  lemurs.  The  latter  are  peculiar  to  the  Malagasy  and 
Ethiopian  regions.  At  the  same  time  America  exclusively 
raised  the  titanotheres,  the  Hyracodontidce  or  cursorial  rhinoc- 
eroses, the  pouched  rodents  or  Gcomyidcc,  all  the  earl}'  families 
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of  Tylopoda,  the  peccaries.  It  is  paradoxial  that  so  many  ani- 
mals which  we  are  wont  to  consider  t}-picalh-  American  came 
from  the  Eurasiatic  region,  while  so  man\-  others  which  we 
always  associate  with  Asia  and  Africa  came  from  this  countr}\ 
Herein  lies  the  necessit}-  of  a  pal^eontological  basis  for  zoo-geog- 
raph)'. 
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74  DWIGHT 

I.    INDOOR  STUDY  OF  MOULT 

Fundamental  Principles 

The  moulting  of  birds  is  a  subject  so  complicated,  so  exten- 
sive, and  so  difficult  of  study,  that  it  is  not  surprising  to  find  it 
wrapped,  even  to-day,  in  dense  clouds  of  ignorance  which  ob- 
scure the  true  principles  underlying  it.  Doubts  have  arisen  even 
in  the  minds  of  those  who  ha\'e  come  nearest  to  the  truth,  be- 
cause they  have  been  unable  to  explain  certain  seasonal  discrep- 
ancies in  the  plumage  of  birds,  and  theories  ha\'e  sprung  up  and 
flourished.  Theories  not  founded  on  facts,  must  necessaril}'  fall 
to  pieces  when  the  truth  is  known,  and  the  present  paper  sets 
forth  a  number  of  indisputable  facts  deriv^ed  from  personal  inves- 
tigations, which,  rightly  interpreted,  will  explain  not  onl}-  the 
problems  of  moult  and  plumage,  but  also  the  theories  of  those 
whose  published  opinions  differ  widely  from  my  own.  It  is  my 
present  purpose  to  demonstrate  the  principles  dominating  the 
plumages  and  moults  of  no  less  than  one  hundred  and  fifty 
North  American  species  of  the  great  order  Passcrcs  or  Perch- 
ing Birds,  and  at  the  same  time  indicate  the  wider  application  of 
these  principles,  which  the  study  of  other  groups  leads  me  to 
believe  prevail  among  all  species  of  birds  modified  only  b}^  cir- 
cumstances. 

The  fundamental  facts  of  moult  have  been  grasped  so  imper- 
fectly by  some  observers,  that  much  theorizing  about  color 
changes  has  taken  the  place  of  actual  information  upon  the  sea- 
sonal variations  of  birds'  plumages,  and  much  superficial  work 
has  been  done,  although  some  excuse  for  it  may  be  found  in 
the  existing  lack  of  suitable  specimens  for  stud>'.  The  folly  of 
guessing  at  age  or  sex  from  plumage  characters  is  exempli- 
fied in  many  collections,  and  museum  collections  especially  con- 
tain many  undated  specimens,  which  are  positive  hindrances 
rather  than  helps  in  settling  vexed  questions  of  moult.  Worse 
than  all  is  the  great  dearth  of  birds  actually  in  process  of  moult. 
My  own  collection  remedies,  in  a  measure,  all  these  defects,  for 
the  subject  of  moult  has  interested  me  for  many  years  and  I 
have  devoted  much  time  to  securing  moulting  birds,  the  sex  of 
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which  has  been  determined  by  dissection,  and  the  age,  when  pos- 
sible, by  osteological  characters.  I  have  obtained  several  thous- 
and of  such  birds  and  studied  them  before  they  were  skinned, 
and  also  prepared  hundreds  of  young  birds  in  early  stages  of 
plumage.  Among  large  series  of  the  commoner  species,  I  have 
birds  taken  every  month  in  the  year  and  oftener,  so  that  not 
only  are  all  the  successive  plumages  illustrated,  but  in  many 
species  all  the  intermediate  transition  stages.  Gaps  in  some  of 
my  series  that  a  lifetime  of  field  work  might  not  fill  have  been 
bridged  to  a  certain  extent  through  the  kind  assistance  of 
friends.  The  extensive  collections  in  the  American  Museum  of 
Natural  Histoiy  have  been  put  at  my  disposal  by  Doctor  J.  A. 
Allen  and  Mr.  F.  M.  Chapman.  Mr.  William  Brewster  has 
accorded  me  like  privileges  with  his  private  collection  and  Mr. 
Robert  Ridgway  has  furnished  me  with  birds  from  the  collection 
of  the  United  States  National  Museum,  while  Mr.  Charles  F. 
Batchelder,  Mr.  Witmer  Stone  and  Mr.WiLLiAM  Palmer  have 
all  furnished  me  with  specimens  to  throw  light  on  obscure  points. 

Equipped  with  such  material,  it  has  been  possible  for  me  to 
tread  safely  where  others  have  slipped,  and  possessing  in  it  a 
key  which  fits  locks  hitherto  unopened,  I  have  endeavored  to 
use  it  to  the  best  advantage.  There  may  be  little  that  is 
quite  new  in  these  pages,  for  many  have  traversed  the  subject 
before  me,  but  no  one  has  taken  just  my  point  of  view,  and  my 
work  has  been  on  absolutely  independent  lines.  Nothing  what- 
ever has  been  taken  at  second  hand,  and  every  statement  is  for- 
tified by  specimens  to  prove  its  truth.  No  previous  attempt 
has  been  made  to  link  together  the  successive  plumages  of  so 
many  species,  and  yet  this  very  linking  together  of  isolated  facts 
affords  the  only  highroad  by  which  we  may  arrive  at  a  true  un- 
derstanding of  plumage  or  of  moult.  Specimens  are  isolated  facts, 
and  hundreds  of  them  taken  at  the  wrong  season  may  prove 
nothing,  while  one  taken  at  the  proper  time  may  prove  everything, 
provided  the  principles  of  moult  are  understood.  Quality  and 
not  quantity  of  material  for  study  determines  its  value. 

Moult  and  plumage  truly  go  hand  in  hand  ;  moult  a  vital 
process  at  definite  inter\-als  for  the  production   of  new  feathers. 
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plumage  an  assemblage  of  feathers  produced  by  one  or  more 
moults  ;  and  the  underlying  principles  or  laws  by  which  every 
moult  and  every  plumage  ma)^  be  explained  are  the  following  : 

1.  Every  species  has  a  definite  series  of  plumages  and  moults. 

2.  Moult  is  periodical  feather  growth. 

3.  Moult  is  complete  or  incomplete. 

4.  Moult  is  modified  by  age,  sex  and  individual. 

5.  Plumage  is  renewed  by  moult. 

6.  Plumage  is  modified  by  wear. 

This  is  the  whole  matter  in  a  nutshell — no  "  undiscovered  law 
of  nature,"  no  "restoration,"  no  "rejuvenation"  of  feathers,  ho 
"  repigmentation,"  in  fact,  no  "  aptosochromatism,"  what  is  left 
of  it  being  represented  by  the  good  Anglo-Saxon  word  wear. 
The  only  question  to  ask  in  order  to  solve  a  plumage  is  :  When 
did  each  feather  grow  ?  Could  anything  be  simpler  ?  Every 
feather  develops  with  a  definite  color  and  pattern  which  it  re- 
tains modified  only  by  w^ear  until  the  next  moult.  This  is  the 
A  B  C  of  it  and  only  those  ignorant  of  facts  can  maintain  the 
contrary,  and  assert  that  a  feather  once  grown  can  rebuild  or  re- 
color  itself.  A  mature  feather  is  acknowledged  by  physiologists 
(and  by  e\'er},'one  except  those  with  theories)  to  be  a  completed 
appendage  of  the  skin,  cut  off  from  vital  connection  \\ith  the 
body  and  incapable  of  any  but  destructive  changes.  I  shall 
show  that  regenerative  processes  occur  only  by  moult  in  some 
of  the  very  species  that  have  been  exploited  as  undoubted  ex- 
amples of  abnormal  color  change  without  moult,  and  I  hope  to 
protect  other  species  that  as  yet  have  escaped  the  imputation. 
The  highroad  to  such  conclusions  is  not  an  easy  one  to  travel, 
but  those  who  will  begin  at  the  beginning  and  follow  me  will 
find  it  everywhere  avoiding  the  pitfalls  of  doubt,  that  end  in  blind 
theories,  and  leading  straight  to  an  understanding  of  the  signifi- 
cance of  plumage. 


Determination  of  Age  by  Osteological  Characters 

One   of  the   first  essentials   in   the   stud}'   of  moult,   and  one 
hitherto  almost  wholly  disregarded,  is  the  ability  to  distinguish  an 
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old  bird  from  a  young  one.  The  plumage  is,  of  course,  a  guide  in 
many  species,  when  we  know  which  is  which,  but  it  is  surprising 
how  little  is  actually  known  of  autumnal  plumages,  especially  of 
adults.  Fortunately  until  a  young  bird  is  five  or  six  months 
old,  immaturity  may  be  recognized  among  Passerine  species  by 
a  very  simple  osteological  character,  and  one  requiring  no  mi- 
croscope for  its  demonstration.  I  have  made  constant  use  of  it 
for  a  dozen  years  past  and  doubtless  others  have  done  the  same, 
but  as  yet  I  have  never  seen  any  explanation  of  it.  It  is  simpl)' 
this, — the  prominent  frontal  bones  of  the  young  bird  are  thin  and 
transparent  showing  the  brain  beneath,  while  those  of  the  adult  are 
thicker  and  flecked  with  little  whitish  dots,  which  show  even  better 
as  black  dots,  when,  with  the  brain  removed,  the  skull  is  held 
up  to  the  light.  As  the  skull  of  the  young  bird  ossifies,  with 
the  advance  of  the  season,  it  assumes  the  adult  characters,  the 
dotted  area  of  ossification  creeping  irregularh'  from  behind  for- 
ward and  from  the  sides  upward,  until  perhaps  a  couple  of  trans- 
parent spots  anteriorly  may  be  all  that  is  left  to  show  immaturity. 
When  these  disappear  this  valuable  diagnostic  feature  is,  of  course, 
lost.  The  dots  mark  the  ends  of  slender  branching  columns  of 
bone  that  partly  fill  the  open  space  between  the  two  tables  ot 
the  mature  skull,  and  bind  them  together.  Mutilation,  or  the  in- 
filtration of  blood  or  fluid  from  the  brain,  may  obscure  the  dotted 
appearance,  but  it  is  usually  obvious  at  a  glance. 

This  progressive  ossification  is  scarcely  perceptible  in  any  New 
York  species  before  the  end  of  October,  and  seems  to  be  com- 
pleted in  the  frontal  bones  about  two  months  later.  The  mi- 
grants that  press  further  south  seldom  show  more  than  the  begin- 
ning of  the  process  for  they  ha\^e  nearh'  all  departed  b\-  the 
middle  of  October.  Resident  species,  such  as  the  Chickadee 
{^Panis  atricapillus),  and  early  nesting  species,  may  complete  the 
ossification  before  the  middle  of  December  ;  early  broods  of  the 
Song  Sparrow  {^Mclospisa  fasciatd)  at  about  the  same  time,  late 
ones  a  month  later ;  and  late  nesting  species,  such  as  the  Cedar 
Bird  {Anipelis  ccdroniui)  and  Goldfinch  {Spiiiiis  fristis),  often 
as  late  as  February.  Man}'  of  our  winter  visitors  arrive  with 
skulls   incompletely  ossified  ;  the  Horned   Lark  {Otocoris  alpcs- 
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tris)  being  one  of  the  earliest  (early  in  December),  and  the  Tree 
Sparrow  [Spizclla  iiionticold)  one  of  the  latest  (early  in  Janu- 
ary), to  complete  the  ossification.  These  dates  are  approximate, 
but  they  throw  some  light  on  a  neglected  page  of  bird  study 
that  I  now  turn  for  the  first  time.  The  late  ossification  of  other 
bones  should  be  mentioned  in  passing,  but  most  of  them  require 
such  careful  examination  as  to  preclude  their  ready  use  in  deter- 
mining the  age  of  the  bird. 

The  bearing  all  this  matter  has  on  the  question  of  moult  is 
this  :  if,  when  a  species  departs  south  in  the  autumn,  we  know 
exactly  the  plumage  of  the  adult  and  exactly  that  of  the 
young  bird,  it  is  far  easier  to  interpret  the  changes  that  have 
taken  place  in  each  when  the}'  return  in  the  spring,  for  the 
amount  of  moult  and  the  amount  of  wear  varies  according  to 
age.  The  new  aspect  of  the  plumage  may  be  entirely  due  to 
wear,  to  moult,  or  to  a  combination  of  the  two.  A  method  has 
been  suggested  for  telling  old  from  young  in  the  fall  by  the 
presence  of  sheaths  on  the  primaries  in  adults  and  their  absence 
in  N'oung  birds,  because  the  latter  do  not  usually  moult  these 
feathers  in  assuming  fall  dress,  but  it  fails  both  in  young  birds 
that  do  renew  the  primaries,  and  in  old  birds  that  often  show 
moult  elsewhere  after  the  primaries  have  lost  their  sheaths. 

Wear  or  Feather  Disintegration 

Some  of  the  effects  of  this  complex  process  are  illustrated  on 
plates  I,  II,  IV,  VI  and  VII,  where  a  change  in  the  shape  and 
color  of  feathers  is  produced  by  loss  of  substance,  generally  at 
their  margins.  The  destructive  influences  to  which  feathers  are 
exposed  may  best  be  summed  up  under  the  word  li'car,  which 
means  a  great  deal  and  should  be  thoroughly  understood  in 
studying  the  relation  of  plumages  and  moults.  The  chief  fac- 
tors concerned  in  wear  are  abrasion  and  fading,  ^\■hich  always  go 
hand  in  hand  the  one  mechanical  disintegration,  the  other  chem- 
ical decoloration,  but  there  are  a  number  of  minor  factors  which 
modify  their  effects.  The  age  of  a  feather,  its  position,  its  struc- 
ture, its  color  and  the  habits  of  the  bird,  are  all  matters  that 
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modify  wear.  The  longer  a  feather  is  exposed  to  the  bleaching 
of  the  elements  and  to  the  effects  of  mechanical  abrasion,  the 
more  ragged  in  appearance  it  becomes,  and  the  older  it  is  the 
more  rapid  becomes  its  disintegration  ;  so  that  plumage  showing 
perhaps  comparatively  little  wear  during  the  winter,  will  rapidly 
become  tattered  during  the  few  months  of  the  breeding  season. 

Much  of  the  abrasion  is  not  due  to  external  causes  but  to  the 
attrition  of  the  feathers  themselves  one  upon  another.  This  may 
be  observed,  for  instance,  upon  the  nape  of  the  neck  where  from 
the  constant  movements  of  the  head  the  feathers  become  much 
worn.  The  wing  coverts,  tertiaries  and  scapularies  also  show 
markedly  the  effects  of  opening  and  closing  the  wings.  The 
feathers  of  the  anterior  parts  of  the  body  however  seem  to  suffer 
from  contact  with  leaves  and  grasses  while  the  bird  is  gathering 
its  food  and  the  flight  feathers  of  some  species  show  marked 
wear  depending  also  of  course  upon  their  habits.  It  is  in  all  of 
these  ways  that  position  modifies  wear. 

Another  minor  factor  affecting  wear  and  a  very  important  one 
is  structure.  The  large  strong  remiges  and  rectrices  by  their 
compactness,  as  well  as  the  long-barbed  abdominal  feathers  by 
their  yielding  equality,  both  suffer  less  from  abrasion  than  those 
of  intermediate  weight  and  stiffness.  The  weaker  feathers,  too, 
of  young  birds  are  peculiarly  liable  to  abrasion,  aided  no  doubt 
by  the  clum.sy  efforts  at  locomotion  of  the  birds  themselves. 
Even  the  remiges  and  rectrices  are  less  resistant  than  those  of 
the  adult,  the  borders  being  less  compactly  rounded  out  and  the 
pigment  deficient. 

The  color  of  a  feather  is  another  factor  of  considerable  impor- 
tance in  determining' its  wear,  and  it  is  well  to  bear  in  mind  that 
color  may  be  due  to  pigment,  to  optical  effects  produced  by 
structural  interference  with  rays  of  light  or  to  a  combination  of 
the  two.  As  a  matter  of  fact,  black  or  iridescent  feathers  are 
most  resistant  to  wear,  other  things  being  equal,  while  certain 
buffs  and  browns  )'ield  most  rapidly. 

The  pale  contrasting  borders  and  the  paler  areas  of  the 
feathers  of  many  species  tend  to  decolorize  and  disintegrate  as 
far  as   the   adjacent  dark   portions.     There   are   many  striking 
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illustrations  of  this  among  them,  the  Meadow  Lark  {SturncUa 
magna)  (plate  II,  fig.  17)  the  Grasshopper  Sparrow  {Ammo- 
dranius  savaniianiui  passcrimis)  (plate  II,  fig.  3)  the  Rose- 
breasted  Grosbeak  {Habia  ludoviciaua),  and  many  others  ^\•here 
bars  and  spots  of  light  color  become  singularh-  eroded  during 
the  breeding  season. 

Buff  or  pale-tinted  edgings  of  dark  colored  feathers,  produc- 
ing in  the  plumage  a  veiled  effect,  are  acquired  by  man\'  species 
at  the  time  of  moult  both  in  the  spring  and  in  the  autumn  and 
seem  to  owe  their  deciduous  character  as  much  to  their  color  as 
to  their  structure.  I  ha\-e  examined  hundreds  of  such  feathers 
under  the  microscope  and  can  find  little  evidence  that  they  wear 
down  to  the  black  or  other  darker  color,  because  at  this  point 
an  "interlocking"  or  strengthening  of  the  barbules  takes  place 
as  has  been  stated  and  even  figured.  Xo  such  conditions  regu- 
larly prevail,  for  the  black  color  often  extends  distally  far  beyond 
the  point  where  the  barbules  cross  and  often  the  breaking  off  of 
the  barbs  either  does  not  reach  the  black,  or  on  the  other  hand, 
the  black  ma}'  be  involved  to  a  considerable  extent,  as  for  in- 
stance in  the  Meadow  Lark  (plate  II,  fig.  14).  It  is  significant, 
however,  that  each  overlying  feather  tip  should  reach  only  to 
the  limits  of  the  black  area  of  the  feather  beneath,  leaving  its 
pale  margin  wholly  exposed  to  wear.  Veiled  species  are  the 
rule  in  autumn  and  the  loss  of  feather  edgings  produces  remark- 
able color  changes  in  the  plumage,  although  there  is  no 
actual  pigmentary  change  in  the  individual  feathers,  an  im- 
portant difference  to  be  noted.  By  wear  alone  the  brown  Snow- 
flake  {PlcctropJicnax  nivalis),  for  instance,  becomes  entirely  black 
and  white  in  the  breeding  season  and  the  brown  young  of  the 
Red-winged  Blackbird  {Agc/ains  phiviiiccns)  assumes  a  black 
breeding  dress.  In  these  and  many  other  species  the  actual 
shape  of  the  individual  feathers  is  changed  but  always  by  de- 
struction of  their  substance.  It  is  equally  true  that  whatever 
pigmentaiy  color  change  takes  place  in  a  feather  there  is  always 
destruction  of  color,  never  a  recoloration.  I  find  no  slightest 
exception,  the  apparent  exceptions  being  optical  delusions.  In 
proof  of  one  such   delusion  I   need  cite  but  two  species  :    the 
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Purple  Finch  (  Carpodacus  purpurcus)  and  the  American  Cross- 
bill {Loxia  curvirostra  viinor)  figured  on  plate  VII  which 
shows  at  a  glance  what  has  occurred.  Ordinarily  in  most  spe- 
cies, wear  remov-es  the  barbs,  bit  by  bit,  so  that  each  terminates 
in  a  V  formed  by  the  barbules  on  either  side.  In  the  case 
of  these  two  as  well  as  other  species,  the  barbs  of  certain 
feathers  are  blunt  and  heav}'  and  the  barbules  are  gradually 
lost,  leaving  them  bare.  Such  barbs  are  apparently  brighter 
red  than  when  the  grayish  barbules  between  them  produce  an 
effect  that  to  the  eye  is  pinkish.  This  is  the  "brightening" 
that  has  also  been  observed  in  certain  Finches,  for  in.stance  the 
Redpoll  iyAcantliis  linarid)  and  its  allies,  but  it  is  not  "  repig- 
mentation  "  nor  even  "  recoloration."  The  red  color  is  in  the 
barbs  when  the  feather  grows  in  the  autumn  and  the  eye  is 
simply  deceived. 

There  is  still  another  factor  that  modifies  wear, — the  Jiabits  of 
a  species  or  of  the  individual.  Birds  that  live  from  morning  till 
night  in  the  air,  like  the  Swallows,  the  Flycatchers,  the  Vireos 
and  some  of  the  Warblers,  suffer  little  wear  from  outside  sources 
while  Sparrows  and  other  grass-loving  species,  are  prone  to  be- 
come exceedingl)'  ragged  in  a  veiy  short  time.  No  better  ex- 
amples can  be  cited  than  the  Sharp-tailed  Sparrow  {Aninwdra- 
nms  candaciittis),  the  Bobolink  {Dolichoiiyx  oryzivorus)  and  the 
Long-billed  Marsh  Wren  [Cistothorns  palnstris)  all  of  which 
species,  by  clinging  to  harsh  reeds  and  grasses,  rapidly  fray  out 
even  the  resistant  remiges  and  rectrices,  thus,  perhaps,  necessi- 
tating two  complete  moults  annually,  although  there  are  other 
species,  such,  for  instance,  as  the  Seaside  Sparrow  {Aminodrauius 
inaritinuts),  which  ha\"e  but  one,  although  the\'  are  apparently 
expo.sed  to  the  same  amount  of  wear. 

The  subject  of  wear  is  a  large  one  and  its  possibilities  are  by 
no  means  exhausted,  although  many  writers  have  already  dis- 
cussed it  most  minutely,  but  there  is  need  of  getting  beyond  the 
narrow  field  of  a  microscope  focused  on  single  parts  of  single 
feathers.  To  base  theories  on  pigment  granules  and  exuding 
pores  is  perhaps  simpler  than  to  prove  that  color  and  pattern 
were  present  when  the  feather  first  grew  and  yet  those  who  have 
Annals  N.  \ .  AckD.  Fcr.,  XIII,  Aug.  3,  1900 — 6. 
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been  masters  of  microscopic  technique  have  sometimes  signally 
failed  to  grasp  the  rudiments  of  wear,  let  alone  those  of  moult. 

It  would  seem  to  be  an  easy  matter  to  determine  the  age  of  a 
feather  by  the  amount  of  wear,  but  as  a  matter  of  fact  it  is  not. 
All  of  the  factors  I  hav^e  mentioned  must  be  taken  into  consid- 
eration. Minute  and  careful  study,  not  only  of  single  feathers, 
but  of  many  feathers,  the  whole  plumage  in  fact,  is  necessary 
in  order  to  reach  conclusions.  Even  then,  in  some  cases,  one 
must  make  comparison  of  many  birds  in  order  to  eliminate  in- 
dividual irregularities.  It  is  not  difficult  to  say  that  a  feather 
is  not  new,  but  without  some  corroborati\'e  evidence,  aside 
from  the  feather  itself,  it  is  not  easy  to  estimate  whether  it  has 
been^  worn,  let  us  say  a  couple  of  months,  or  perhaps  three 
times  as  long.  A  dark  feather  growing  at  the  side  of  a  light 
one  shows  far  less  wear  in  a  given  time,  and  in  the  same  way 
remiges  and  rectrices  of  young  birds,  compared  with  those  of 
adults,  show  much  more  wear,  but  it  is  only  possible  to  prove  this 
by  knowing  that  all  of  these  feathers  grew  at  the  same  time  of 
the  year.  Hence  the  importance  of  knowing  the  autumnal  plum- 
age of  both  young  and  old  birds  in  order  to  estimate  wear.  On 
a  correct  estimate  often  hinges  the  question  of  a  moult  that  may 
have  occurred  in  southern  latitudes  during  the  winter  months. 

It  is,  however,  quite  possible  to  reach  intelligent  conclusions 
in  many  cases  without  other  aid  than  the  naked  eye,  although  a 
lens  magnifying  ten  or  fifteen  diameters  achieves  better  results. 


II.    PROCESS  OF  MOULT 

The  moult  of  a  bird  is  a  physiological  process,  whereby  new 
feathers  grow  periodically  to  replace  the  old  ones.  The  whole 
plumage  may  be  renewed  or  only  a  part  of  it  and  the  moult 
periods  must  not  be  confounded  with  occasional  new  growth  at 
any  time  and  anywhere  to  replace  feathers  accidentally  torn  out. 
There  are  two  seasons  of  moult  peculiar  to  the  adults  of  most  ot 
our  Passerine  species,  one  in  all  species  which  is  complete  fol- 
lowing the  breeding  season,  and  one  in  some  species,  which  is 
usually  incomplete,  preceding  it.      The  first,  the  post-nuptial,  re- 
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stores  the  worn-out  plumage,  the  second  (when  it  is  not  sup- 
pressed), the  pre-nuptial,  adorns  birds  for  the  nuptial  season.  In 
a  few  of  our  species  the  latter  moult  is  complete,  usually  the 
wings  and  tail  are  not  involved,  and  often  the  renewal  is  limited 
to  a  sprinkling  of  new  feathers  here  and  there,  so  limited,  in  fact, 
that  it  sometimes  becomes  a  difficult  matter  to  draw  the  line  be- 
tween a  moult  and  the  regular  tendency,  in  nearly  all  species,  at 
this  season,  to  the  renewal  of  a  few  feathers.  A  limited,  or  sup- 
pressed, pre-nuptial  moult  is  peculiar  to  many  females,  while  the 
males  may  undergo  an  extensive  renewal,  and  young  birds  of 
some  species  undergo  a  pre-nuptial  moult  once,  that  is  appar- 
ently not  repeated  another  )-ear.  There  are  also  several  moults 
peculiar  to  young  birds  before  they  even  acquire  feathers  of  adult 
structure,  and  many  species  need  to  pass  through  at  least  two 
moults  besides  those  of  the  first  summer  before  the  plumage  be- 
comes wholly  of  the  pattern  and  color  of  the  adult.  With  all  of 
these  possibilities  it  is  easy  to  understand,  I  think,  wh}^  the 
moult  has  been  considered  complicated.  In  reality  it  is  the  re- 
sulting plumages  that  are  perplexing  rather  than  the  moults  by 
which  they  have  been  produced.  Closely  allied  species  ma}^ 
not  moult  alike  but  it  is  evident  that  subspecies  follow  in  the 
footsteps  of  the  parent  stock. 

On  account  of  certain  irregularities  and  peculiarities  in  the 
moult  of  young  birds,  I  have  deemed  it  best  to  describe  first  the 
process  of  moult  as  it  occurs  in  the  adult  and  take  up  that  of  the 
young  bird  later. 

Protective  Sequence  in  Feather  Loss. 

The  feather  loss  at  the  time  of  a  moult  is  so  compensated  for 
by  feather  gain  that  but  few  birds  lose  either  the  power  of  flight 
or  the  protection  of  their  plumage.  The  plan  on  which  a  moult 
proceeds  is  a  perfectly  definite  one  although  often  much  modified 
and  obscured.  Old  feathers  or  ro\\'s  of  feathers  tend  to  remain 
until  the  newcomers  adjacent  have  matured  sufficiently  to  as- 
sume their  function,  when  the  old  fall  out  and  their  places  are 
taken  by  the  new  which  de\^elop  from  the  same  papillae.      How 
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the  old  feather  is  pushed  out  by  the  new,  so  to  speak,  is  a 
matter  for  microscopic  study  and  a  subject  by  itself,  but  it  usually 
falls  when  the  follicle  of  the  new  is  barely  visible  to  the  naked 
eye  as  a  bluish  spot  beneath  the  skin. 

The  systematic  replacement  of  areas  of  feathers  shows  most 
obviously  in  the  wings  where  not  only  do  the  remiges  fall  out 
one  after  another  in  definite  sequence  and  almost  synchronously 
from  each  wing,  but  the  greater  coverts  are  regularly  replaced 
before  the  fall  of  the  secondaries  beneath  them,  the  lesser  coverts 
before  the  median  and  even  in  the  rows  of  the  lesser  coverts 
alternation  seems  to  be  attempted.  Furthermore  the  under  wing 
coverts  are  usually  replaced  after  the  moult  of  the  upper  surface 
of  the  wings  is  completed  (regularly  so  in  young  birds)  the  row 
nearest  the  quills  of  the  remiges  following  the  more  distant.  On 
the  body  the  protective  sequence  is  less  obvious,  but  the  moult 
regularly  begins  at  fairly  definite  points  in  the  feather  tracts 
radiating  from  them  in  such  manner  that  the  outer  rows  of 
feathers  where  the  tracts  are  widest  and  the  feathers  of  their 
extremities  are  normally  the  last  to  be  replaced.  The  tail 
coverts,  too,  precede  the  rectrices  which  fall  on  either  side  in 
pairs,  the  outer  protecting  in  a  measure  the  inner  ones.  If  this 
sequence  is  borne  in  mind  many  supposed  discrepancies  will 
nicely  adjust  themselves,  and  exceptions  will  be  individual  and 
in  no  wise  mar  an  evident  and  far  reaching  plan  of  moult. 

The  important  part  that  the  blood-supply  plays  in  this  plan 
appears  to  have  been  quite  overlooked,  nor  hav^e  I  had  oppor- 
tunity to  fully  investigate  it.  I  may  say,  however,  that  the 
radiation  of  the  moult  from  given  points  corresponds  very  closely 
to  the  distribution  of  the  superficial  arteries,  beginning  where 
the  main  trunks  come  to  the  surface  and  ending  with  their  ulti- 
mate ramifications. 

Advance  of  Moult  in  the  Feather  Tracts. 

Reference  to  plate  III,  ^\■ill  give  some  idea  of  how  the  ptcryks 
or  feather  tracts  are  distributed  in  a  Passerine  bird.  The  subject 
photographed  is  a  young  American  Robin  {Mcnt/a  viigratorid) 
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five  days  from  the  egg,  the  tracts  being  the  same  as  in  the  adult. 
The  only  way  to  get  any  idea  of  how  a  moult  proceeds  is  to  appre- 
ciate the  fact  that  it  begins  almost  simultaneously  at  a  number 
of  points  in  the  different  tracts  and  advances  independently  from 
each  of  them.  This  is  why  a  bird  seems  to  be  moulting  at 
irregular  spots  all  over.  There  is,  as  might  be  expected,  a  good 
deal  of  individual  irregularity  in  the  growth  of  new  feathers,  but 
when  each  tract  is  studied  separately,  each  will  be  found  to  have 
a  definite  plan  of  development  which  in  its  turn  fits  into  the 
general  scheme  of  the  process  we  call  the  moult.  There  is  far 
more  symmetry  in  all  this  than  would  be  imagined  from  the 
study  of  a  few  specimens  and  the  moult  may  well  be  likened  to 
a  flood  tide  which  gradually  spreads  over  the  different  islands  of 
feathers  found  on  a  bird's  body.  It  is  important  to  note  that  the 
tide  of  moult  may  pass  by  certain  feathers  which  later  succumb 
to  it  so  that  a  few  new  ones  are  always  to  be  expected  on  the 
body  very  near  the  points  where  the  moult  began.  What  is 
more  important  yet,  certain  feathers  or  groups  of  feathers  are 
often  entirely  passed  by  and  persist  old  and  worn  until  another 
period  of  moult.  This  suppression  is  the  rule  at  the  prenuptial 
moult,  especially  in  young  birds  and  females,  but  rarely  occurs 
at  the  postnuptial  period.  When  such  feathers  are  of  a  different 
color  from  those  of  the  new  plumage  surrounding  them,  they 
are  very  conspicuous,  but  may  usually  be  recognized  as  belong- 
ing to  a  previous  plumage  by  their  frayed  and  faded  appearance. 
Young  birds  are  most  apt  to  fail  to  renew  these  stray  feathers, 
often  whole  patches  of  them,  particularly  when  the  adult  plum- 
age is  brilliantly  colored,  as  for  instance,  in  the  Indigo  Bunting 
[Passcriiia  cyancd)  or  Orchard  Oriole  (^Icterus  spurius).  It 
would  seem  that  the  tide  of  moult  fails  to  rise  or  exhausts  itself 
sooner  in  the  young  bird  than  in  the  adult,  consequently  the 
young  of  some  species  pass  their  first  breeding  season  in  a 
plumage  adorned  with  only  a  few  new  feathers  colored  like 
those  of  the  adult.  This  is  true  of  the  species  just  mentioned, 
and  the  Redstart  {Sctophaga  riiticilla)  and  Summer  Tanager 
{PlriDiga  nibra),  are  also  other  good  examples.  When  only  a 
few  new  feathers  are  assumed  they  are  confined  chiefl)'  to  the 
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head  and  chin  with  stray  ones  here  and  there  on  the  other 
feather  tracts.  The  process  of  moult  begins  at  the  usual  points 
and  is  then  checked,  producing  the  mottling  of  different  colored 
feathers  so  obvious  in  species  with  contrasting  plumages.  When- 
ever a  complete  moult  occurs  either  in  young  or  old,  left-over 
feathers  are  the  exception  probably  because  functional  activity  is 
called  into  full  force,  but  when  a  partial  moult  takes  place,  as  it 
does  in  many  species  prior  to  the  breeding  season,  parts  only  of 
the  feather  tracts  are  renewed,  and  left-over  feathers  abound. 
They  are  valuable  landmarks,  and  more  will  be  said  of  them 
later  for  they  are  the  chief  prop  of  the  theory  of  "  color  change 
without  moult." 

Whenever  a  complete  moult  is  about  to  take  place  the  first 
tract  to  show  activity  is  usually  the  alar,  and  the  fall  of  the  inner- 
most or  proximal  primar}'  is  the  starting  signal  closely  followed 
by  the  feathers  of  the  breast  on  either  side  at  a  point  pos- 
terior to  the  forking  of  the  ventral  tract  into  its  lateral  branches. 
Very  shortly,  new  feathers  appear  among  the  interscapularies, 
the  scapularies  and  the  greater  wing  coverts,  and  usually  a  little 
later  the  feathers  of  the  forehead,  occiput,  throat,  lesser  wing 
coverts  and  tail  coverts  begin  to  be  renewed.  The  moult  of 
each  tract  is  traced  elsewhere  so  it  will  suffice  to  say  here  that 
as  a  rule  the  moult  of  the  wings  is  completed  before  that  of  the 
body  and  that  there  are  some  pretty  definite  spots  on  each  where 
the  last  evidences  are  to  be  found.  The  latest  feathers  of  the 
alar  tract  are  the  inner  secondaries  (excluding  the  tertiaries 
which  are  earlier),  the  under  surface  of  the  wing  and  the  humeral 
surfaces.  On  the  head  the  latest  feathers  of  the  new  dress  are 
regularly  found  in  the  postauricular  region,  on  the  nape  and  at 
the  nostrils  ;  on  the  back  at  the  expansion  of  the  dorsal  tract,  and 
at  the  anterior  extremity  of  the  humeral  tracts  ;  and  on  the  ven- 
tral tract  at  the  chin,  at  the  lateral  forking,  at  the  wide  part  of 
the  lateral  branches  and  at  the  sides  of  the  unfeathered  central 
portion  of  the  abdomen. 

The  down  feathers  that  clothe  the  so-called  featherless  spaces 
{apteria)  keep  pace  with  the  contour  feathers  adjacent,  but  usually 
are  later.      Other  modified  feathers,   such  as  filoplumes,  semi- 
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plumes  or  bristles,  moult  along  with  the  contour  feathers  with 
which  they  are  associated.  In  adults  there  is  regularity  in  the 
development  of  the  tracts  all  bearing  a  fairly  definite  time  rela- 
tion to  each  other  but  in  young  birds  an  outbreak  of  moult  in 
any  of  the  tracts  earlier  or  later  is  less  unusual. 

A  knowledge  of  the  distribution  of  the  feathers  of  each  tract, 
their  relative  numbers  and  arrangement  is  indispensable  in  fol- 
lowing their  successive  growth,  but  it  is  not  possible  in  the  pres- 
ent paper  to  go  too  deeply  into  the  niceties  of  pteiylographical 
differences.  Other  writers,  notably  Nitzsch,  have  discussed 
them  and  mapped  out  the  feather  tracts  of  various  species.  It 
is  well  to  remember  that  among  our  Passerine  species  contour 
feathers  grow  on  all  the  tracts,  a  small  part  of  the  alar  and 
caudal  tracts  furnishing  the  remiges  and  rectrices  respectively. 
It  is  well  to  observe  that  these  too  are  contour  feathers — a  fact 
that  some  writers  overlook.  They  are  renewed  in  adults  but 
once  in  twelve  months  as  a  rule  and  no  oftener  in  most  young 
birds  but  there  are  exceptions  among  a  number  of  species.  The 
body  feathers  of  a  great  many  species  are  renewed  twice  a  year 
in  both  old  and  young. 

1.  Alar  or  Wing  Tracts  {Ptcrvlce  alaves).  The  power  of  flight 
depends  upon  the  remiges  of  these  tracts,  and  until  they  have 
reached  maturity  after  the  moult  regularly  subsequent  to  the 
breeding  season,  there  appears  to  be  little  or  no  attempt  at  mi- 
gration on  the  part  of  most  birds,  some  of  the  Flycatchers, 
Swallows  and,  perhaps,  a  few  others,  being  marked  exceptions. 
As  flight  then,  is  the  first  object  to  be  attained,  it  is  not  suipris- 
ing  the  moult  should  begin  where  it  does  near  the  middle  oi 
each  wing  with  the  fall  of  the  respective  innermost  or  proximal 
primary.  In  nine-primaried  species  it  is  the  ninth  as  usually 
counted,  omitting  the  one  aborted,  and  the  tenth  when  ten  are 
found.  The  upper  primary  coverts  fall  with  or  a  little  after  the 
primaries  to  which  they  belong  and  are  almost  never  moulted 
independently  of  the  primaries.  As  soon  as  a  primary  falls  the 
follicle  or  envelope  containing  the  new  forming  feather  pushes 
into  view,  often  reaching  one  quarter  the  length  of  the  old 
feather   and   a   diameter   exceeding  it  by  one    half   before    the 
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feather  itself  breaks  from  the  apex.  The  folhcle  is  pulpy,  dark 
and  bluish  in  appearance  owing  to  the  developing  feather  within, 
the  quill  of  which,  after  it  is  grown,  remaining  pulpy  until  one 
or  two  of  the  adjacent  quills  have  reached  maturity.  The  re- 
mains of  the  follicle  persist  in  the  form  of  a  scaly  sheath  at  the 
base  of  each  quill  until  several  of  the  new  feathers  are  fully 
grown  and  often  much  longer.  This  development  of  the  new 
feather  is  not  peculiar  to  the  primaries,  but  is  true  of  every  other 
feather  on  a  bird.  Before,  however,  the  follicle  of  the  proximal 
primary  has  opened,  the  primary  adjacent  regularly  falls,  closely 
followed  by  its  upper  covert.  It  probably  falls  at  very  nearly 
the  same  time  as  the  proximal  in  many  cases  and  even  in  ad- 
vance of  it  in  a  few,  as  may  be  inferred  from  the  relative  length 
of  the  two  new  feathers,  but  as  a  rule  the  order  is  the  one  indi- 
cated. Both  are  out  of  their  follicles  before  the  next  adjacent, 
and  its  covert  falls,  and  this  is  followed  in  order  by  the  more 
distal  primaries  one  after  another.  At  no  time  is  a  gap  left  of 
more  than  one  or  two  whole  feathers  at  most  and  perhaps  one 
or  more  partly  grown  so  that  a  Passerine  bird  is  never  much 
hampered  in  its  flight. 

From  the  examination  of  specimens  it  is  impossible  to  deter- 
mine the  exact  time  required  for  a  complete  renewal  of  this 
most  important  row  of  flight-feathers  which  is  usually  the  first 
to  be  affected  by  the  moult  in  adults  although  outstripped  in 
development  by  some  of  the  other  areas.  I  should  estimate  the 
time  at  about  one  month  or  probably  a  little  longer.  In  exten- 
sive series  of  a  few  species,  I  find  that  the  period  between  the 
earliest  date  of  a  specimen  showing  loss  of  the  proximal  primary 
and  the  earliest  date  of  a  specimen  showing  the  distal  primary 
fully  grown  varies  between  a  month  and  six  or  eight  weeks. 

The  primaries  are  rarely  moulted  more  than  once  in  a  year. 
Adults  and  year-old  birds  at  the  end  of  the  breeding  season 
both  male  and  female  always  renew  them.  In  a  few  species,  all 
the  primaries  are  again  renewed  by  moult  in  the  winter  or  early 
spring.  Young  birds  of  a  few  species  moult  these  feathers  in 
acquiring  their  autumnal  or  first  winter  dress,  but  the  majority 
retain  them  until  the  moult  followinsf  the  first  breedinsf  season. 
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Some  few  young  birds  however  have  the  pecuharity  of  renew- 
ing only  the  outer  or  distal  four  or  five  at  the  prenuptial  moult. 
This  partial  moult  is  easily  overlooked  particularly  in  worn 
spring  specimens.  The  Indigo  Bunting  i^Cyainospiza  cyanea) 
and  Short-billed  Marsh  Wren  [Cisiothonis  palustris)  are  ex- 
amples of  this  peculiarity. 

Primaries  are  almost  never  left  over — if  any  moult  takes  place 
in  this  series  all  are  involved  except  as  just  indicated.  When- 
ever they  undergo  a  moult  so  do  their  upper  coverts  with  rare 
exceptions  and  as  the  latter  fade  and  wear  more  than  the  pri- 
maries they  are  often  a  key  to  the  age  of  the  bird,  in  the  young 
differing  more  in  color  from  those  of  the  adult  than  do  the  pri- 
maries themselves.  Occasionally  one  or  more  of  the  primary 
coverts  is  left  over  until  the  next  moult.  Primaries  show  the 
least  wear  of  any  feathers  when  compared  with  others  grown 
at  the  same  time.  Their  compact  structure  and  deep  pigmen- 
tation make  them  unusually  resistant. 

The  secondaries  are  always  six  for  each  wing  in  the  species 
under  consideration,  it  being  desirable  to  recognize  the  three 
proximal  feathers  of  this  series  as  tertiaries.  Coincidently  very 
nearly  with  the  fall  of  the  fifth  or  sixth  primary  the  first  or 
outermost  of  the  secondaries  is  lost,  followed  in  succession  by 
the  second,  third,  fourth,  fifth  and  sixth  or  proximal,  the  pre- 
ceding feather  usually  reaching  a  considerable  length  before  the 
next  in  the  series  is  moulted.  There  seems  to  be  some  irregu- 
larity in  the  loss  of  the  inner  members  which  are  replaced 
more  rapidly  than  are  their  predecessors,  but  the  innermost  falls 
at  very  nearly  the  same  time  as  the  outermost  primary  so  that 
the  moult  appears  to  begin  near  the  middle  of  the  remiges  and 
proceed  evenly  in  either  direction. 

Whenever  there  is  a  complete  moult  of  the  primaries  there  is 
also  one  of  the  secondaries  and  there  seems  to  be  few  exceptions 
to  this  rule  in  young  or  old  although  fhe  outer  primaries  as  al- 
ready explained  may  be  moulted  when  no  renewal  occurs  among 
the  secondaries.  The  secondaries  are  never  renew^ed  as  a  series 
without  moult  of  the  primaries  preceding  their  moult. 

The  three  tertiaries  of  each  wing  which,  from  their  position, 
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appear  to  be  only  inner  secondaries,  do  not  as  might  be  ex- 
pected, follow  their  sequence  of  moult.  The  middle  one  falls 
with  or  even  before  the  distal  secondary,  and  in  spite  of  some 
irregularity  the  three  are  almost  always  grown  in  advance  of 
the  inner  secondaries.  The  middle  feather  is  the  first  to  be  lost, 
followed  by  the  innermost,  and  this  in  turn  by  the  outermost, 
which  often  acquires  complete  maturity  before  the  adjacent 
secondary,  the  sixth,  falls  out. 

The  tertiaries  follow  in  their  moult  most  frequently,  per- 
haps, the  example  of  the  adjacent  body  plumage,  but  are  very 
irregular,  individuals  of  the  same  species  acting  in  defiance  of 
what  might  be  expected  of  them.  Some  adults  regularly  renew 
them  at  the  prenuptial  moult  when  the  body  plumage  is  re- 
newed, but  even  these  birds  may  replace  only  one  or  two 
feathers  and  asymmetrically  in  either  wing.  Young  birds  are 
still  more  irregular  and  old  feathers  frequently  persist  in  one 
bird  and  not  in  another  of  the  same  species,  as  may  be  seen  in 
the  Rose -breasted  Grosbeak  {Habia  hidoviciana),  or  Baltimore 
Oriole  {Icterus  galbuld)  and  many  others.  When  young  birds 
acquire  plumage  of  adult  structure  in  the  early  autumn  of  their 
first  year,  the  tertiaries  are  often  replaced  by  others  so  similar 
in  color,  pattern  and  structure,  that  it  is  very  difficult  to  be  sure 
of  their  moult,  unless  they  are  caught  in  the  act.  As  they 
moult  quickly,  it  is  not  always  easy  to  do  this,  and  as  they  wear 
quickly  it  is  easy  to  mistake  their  age.  Sometimes  a  precocious 
young  bird  acquires  one  or  two  of  adult  color  that  are  not 
normally  due  until  a  later  moult.  It  is  doubtful  if  such  feathers, 
when  assumed  in  the  autumn,  are  again  renewed  in  the  spring. 

The  moult  of  the  ahilce,t\\e  feathers  on  the  "thumb"  of  each 
wing  usually  follows  the  example  of  the  wing  coverts,  most  fre- 
quently being  renewed  when  they  are,  but  often  not.  The  three 
larger  feathers  fall  with  or  a  little  after  the  proximal  primary.  The 
proximal  feather  falls  first,  sometimes  the  middle  one,  followed 
by  the  distal.  The  smaller  feathers  which  act  as  coverts  are 
earlier  and  related  in  moult  to  those  of  the  carpo-metacarpal 
region  adjacent.  The  «////<-?  are  quite  irregular  and  are  moulted 
by  some  individuals  of  a  species  and  not  by  others. 
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The  row  oi greater  eoverts,  usually  eleven  in  number  for  each 
wing,  lie  directly  over  the  secondaries  and  tertiaries,  but  do  not, 
like  the  primary  coverts,  follow  the  moult  of  the  remiges  beneath 
them.  They  usually  reach  full  development  before  feather  loss 
fairly  begins  in  the  series  beneath  them  ;  and  do  not  fall  out 
regularly  but  many  of  them  at  about  the  same  time,  the  inner 
feathers,  however,  being  a  little  later  than  the  others.  This 
row  sometimes  begins  to  fall  before  the  inner  primary  is  lost, 
especially  in  young  birds,  usually  very  soon  after.  They  are 
more  frequently  renewed  than  are  the  tertiaries  when  a  moult 
of  the  body  plumage  occurs  and  often  are  renewed  only  in  part. 
At  the  prenuptial  moult  the  inner  members  only  may  be  re- 
newed and  one  here  and  there  so  that  a  curious  alternation  of 
old  and  new  feathers  results,  some  of  the  Warblers  and  Tana- 
gers  illustrating  this  point  to  perfection.  The  outer  members 
of  the  series  are  the  ones  most  frequently  left  over  and  the 
contrast  in  color  is  often  striking,  especially  when  precocious 
young  birds  assume  a  few  of  adult  pattern  and  color. 

The  viediau  eoverts,  eight  in  number  for  each  wing,  do  not  be- 
gin to  fall  as  a  rule  until  the  greater  coverts  on  one  side  of  them 
and  the  lesser  coverts  on  the  other  have  been  largely  renewed. 
Like  all  of  the  minor  wing  series  this  one  falls  out  irregularly, 
the  tendency  being  for  the  outer  members  to  be  replaced 
earlier.  They  are  renewed  whenever  the  other  coverts  show 
moult  and  may  like  them  be  left  over  here  and  there  until  a 
later  moult.  Young  birds  of  the  Summer  Tanager  {Piranga 
rubra)  may,  for  instance,  have  a  red  band  of  these  feathers 
across  an  otherwise  greenish  wing. 

The  lesser  coverts  or  cubital  coverts  clothing  what  are  often 
inappropriately  called  the  "shoulders,"  are  very  small  feathers 
in  several  rows,  usually  about  five,  so  easily  disarranged  that 
it  is  difficult  to  follow  their  sequence  in  renewal.  They  seem  to 
moult  in  alternate  rows,  beginning  with  the  row  next  to  the  one 
that  protects  the  anterior  margin  of  the  wing  membrane,  and 
the  last  to  be  replaced  are  those  nearest  to  the  body  and  to  the 
median  coverts.  The  series  may  be  only  partly  renewed.  The 
feather  loss  begins  as  a  rule  just  as  the  greater  coverts  are  well 
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sprouted  and  precedes  by  a  distinct  interval  feather  loss  in  the 
median  coverts.  They  are  usually  renewed  with  the  adjacent 
body  plumage,  and  are  the  coverts  most  likely  to  be  renewed 
if  the  wings  show  any  moult  at  all.  In  some  species  there  is  a 
striking  difference  in  the  color  of  these  coverts  by  which  young 
birds  one  year  old  in  breeding  plumage  may  be  distinguished 
from  those  that  are  older,  as  for  example  in  the  Goldfinch 
[Spiiiits  tristis)  or  Red-winged  Blackbird  [Agelaius  pJurnicciis.) 

Renewal  among  the  under  wing  coverts  which  are  often 
spoken  of  as  "  lining  of  the  wing"  takes  place  after  the  moult  of 
the  upper  surface  of  the  wing  has  been  nearly  or  quite  com- 
pleted. They  are  among  the  last  feathers  to  develop  in  young 
birds  after  leaving  the  nest.  The  first  row  of  those  lying  upon 
the  bases  of  the  remiges  remains  as  a  rule  until  the  adjacent 
second  row  has  been  replaced.  The  moult  begins  among  the 
secondary  coverts  of  the  second  row  extending  irregularly  out- 
ward and  inward,  the  innermost  being  the  latest,  followed  closely 
by  the  second  row  of  primary  coverts.  The  first  row  completes 
the  moult  of  this  surface  of  the  alar  tract,  perhaps  excepting 
tlie  tiny  down  feathers  growing,  at  the  bases  of  the  secondaries 
and  over  the  wing  membrane. 

The  long  infra-marginal  coverts,  a  double  row  of  alternating 
long  and  short  feathers  that  sweep  backward  over  the  compara- 
tively bare  under  surface  of  the  wing  membrane,  begin  to  fall 
somewhat  irregularly  near  the  carpal  joint,  the  row  of  long  ones 
preceding  the  short  ones,  and  the  moult  moves  inward,  the 
feathers  close  to  the  body  being  late  in  renewal.  The  thatch- 
like row  of  lesser  coverts  that  grow  at  the  anterior  margin  of 
the  wing  are  equally  late,  the  renewal  being  irregularly  towards 
the  body  from  the  carpal  joint. 

The  tiny  carpo-nietacarpal  coverts,  or  feathers  of  the  wrist  and 
hand,  both  above  and  below  may  show  moult  early,  but  in 
young  birds  the  contrary  prevails.  The  moult  tends  to  pro- 
ceed in  the  two  principal  median  rows  from  the  carpal  joint, 
distally. 

The  few  feathers  of  the  iipper  arm  (excepting  those  of  the 
humeral  tracts),  especially  those  on  its  posterior  edge,  are 
among  the  latest  of  the  wing  series. 
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2.  Humeral  or  Shoulder  Tracts  {PterylcB  Immerales).  A  tol- 
erably symmetrical,  bilateral  outbreak  of  new  feathers  takes 
place  very  early  in  this  pair  of  tracts  showing  usually  at  the 
median  and  internal  portion.  The  moult  proceeds  forwards, 
seemingly  effecting  a  junction  with  the  lateral  branches  of  the 
ventral  tract  near  the  edges  of  the  wing  membranes  at  the 
very  time  the  moult  in  them  has  reached  this  point  ;  and  back- 
wards to  the  posterior  margin  of  the  upper  arm  joining  very 
nearly  the  humeral  coverts.  Old  feathers  frequently  persist  at 
these  junction  points  and  also  externally,  particularly  in  young 
birds.  These  tracts  follow  the  example  of  the  body  plumage 
in  their  moult,  and  not  that  of  the  alar  tract,  being  renewed  in 
many  species  twice  a  year. 

3.  Capital  or  Head  Tract  [Ptcryla  capitis).  The  pterylog- 
raphy  of  this  important  tract  requires  a  little  more  explanation 
than  is  usually  given  it  in  order  to  understand  its  moult.  Al- 
though the  head  is  practically  entirely  covered  (save  a  small 
spot  behind  the  eye)  with  a  multitude  of  extremely  small 
feathers  in  Passerine  species,  they  are  arranged  in  several 
groups  or  series.  Starting  at  the  nostrils  near  the  base  of 
the  upper  mandible  two  rather  broad  bands  pass  backward 
over  the  crown,  but  before  reaching  the  occiput  they  widen 
out  curving  laterally  to  the  postauricular  region,  the  lines  of 
feathers  on  the  occiput  extending  laterally.  On  each  side  of 
the  head  is  a  narrow  band  corresponding  to  the  superciliary 
stripe ;  another  includes  the  loral  and  circumocular  region  ; 
another  passes  from  the  gape  backward  in  a  loop  includ- 
ing the  auriculars  ;  and  finally  there  is  a  submalar  band  starting 
beneath  the  middle  of  the  ramus  of  the  lower  mandible  and 
joining  the  auriculars  at  a  point  near  where  they  are  joined  by 
the  short  auricular  branch  of  the  ventral  tract.  There  seems 
to  be  some  relation  between  these  mmor  tracts  and  the  distri- 
bution of  color  ;  and  moult  begins  independently  in  any  or  all 
of  them  at  about  the  same  time  and,  as  a  rule,  tends  to  proceed 
from  before  backwards.  The  auriculars  being  the  largest  areas 
are  usually  the  first  and  often  the  last  to  show  moult.  A  fre- 
quent point  of  departure  is  just  back  of  the  extreme  anterior 
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feathers  of  the  forehead  which  fall  out  a  little  later.  We  see 
new  feathers  centrally  on  the  crown  in  advance  of  those  on  the 
occiput,  and  the  loral  and  circumocular  regions  are  often 
bare  when  the  crown  and  auriculars  are  largely  renewed,  and 
especially  is  this  noticeable  in  very  young  birds.  The  last 
traces  of  moult  are,  as  a  rule,  to  be  found  in  the  postauricular 
and  cervical  regions. 

The  head  tract  is  of  paramount  importance  because  if  any 
partial  prenuptial  moult  takes  place,  the  new  feathers  will  be 
found  here  and  on  the  chin  and  often  nowhere  else.  In  some 
species  the  renewal  is  limited  chiefly  to  the  loral  feathers  and 
those  adjacent,  or  it  may  involve  the  crown  and  anterior  parts  of 
the  throat.  Adult  males  may  or  may  not  renew  this  tract  at  the 
prenuptial  moult  according  to  species  ;  young  males  in  many 
species  renew  it  their  first  spring  only  (possibly  their  second 
in  some  cases) ;  and  females  may  moult  the  same  as  the  males, 
but  more  frequently  either  omit  this  moult  altogether  or  as- 
sume a  very  limited  number  of  new  feathers.  Young  males  of 
the  same  species  may  show  the  greatest  individual  variation, 
especially  in  highly  colored  species,  some  of  them  assuming 
plumage  indistinguishable  from  adults,  others  only  a  few 
scattered  feathers  at  the  anterior  parts  of  the  head  and  throat. 
Each  species,  however,  has  a  tolerably  definite  area  of  renewal 
peculiar  to  itself  and  although  the  feathers  of  the  head  tract  are 
very  numerous  they  are,  most  of  them,  so  extremely  small  that 
their  moult  may  be  very  easily  overlooked. 

4 .  Dorsal  or  Spinal  Tract  [Ptcryla  spinalis) .  The  slight  variations 
in  the  distribution  of  this  tract  among  our  families  of  Passeres 
need  not  be  here  specified.  It  extends  in  most  of  them  from 
the  occiput  to  the  oil  gland  at  the  base  of  the  tail,  widening 
posterior  to  the  scapulse  into  a  triangular  "  saddle,"  some- 
times dividing  into  two  bands  and  enclosing  an  elliptical  space 
instead,  and  sometimes  forking  and  ceasing  before  reaching  the 
oil  gland. 

The  first  place  where  new  feathers  show  is  at  a  spot  in  the 
anterior  interscapular  region.  There  seems  also  to  be  another 
spot  behind  the  saddle  where  as  the  tract  is  narrow  the  moult 
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is  soon  completed.  The  central  rows  of  feathers  tend  to  pre- 
cede the  outer  and  the  moult  advancing  rapidly  forward  and 
backward  soon  reaches  the  base  of  the  head  and  the  wide  saddle 
behind  the  shoulders,  at  both  of  which  points  will  be  found  the 
last  traces  of  new  feathering.  It  is  sometimes  the  first  tract  to 
show  new  growth.  If  a  species  has  a  prenuptial  moult  this  tract 
is  not  usually  involved  unless  all  the  body  plumage  is  renewed, 
except  in  a  few  cases  where  only  the  interscapular  portion  is 
included  with  the  head  and  throat. 

5.  Ventral  or  Inferior  Tract  {Pteryla  gastrcei).  From  this 
extensiv^e  tract  grows  the  whole  plumage  of  the  lower  surface 
of  the  body.  It  may  be  said  to  begin  at  the  interramal  space, 
it  gives  off  two  short  auricular  branches  near  the  angle  of  the 
jaw  and  it  forks  at  the  mid-neck  into  two  lateral,  or  sternal, 
branches  which  passing  along  the  sides  of  the  body,  end  on 
either  side  of  the  vent  or  at  some  distance  from  it.  On  the 
breast  there  is  regularly  a  widening  of  the  lateral  bands,  the  ex- 
ternal half  of  each  ending  abruptly  under  the  wings  nearly  mid- 
way between  head  and  tail. 

It  is  not  surprising  that  the  first  as  well  as  the  last  traces  of 
a  moult  are  frequently  to  be  found  on  this  extensive  tract.  A 
few  new  feather  follicles  may  be  expected  on  either  side  of  the 
breast  even  before  the  proximal  primary  is  lost  and  soon  a 
V-shaped  band  is  seen,  the  point  of  the  V  reaching  the  mid- 
throat  forking.  The  tide  of  moult  seems  to  sweep  chiefly 
backwards,  beginning  in  the  middle  rows  and  new  outbreaks 
take  place  a  little  later  on  the  throat.  The  sides  of  the  chin 
and  throat  may  precede  or  follow  as  the  case  may  be,  the 
throat  in  their  feather  development  owing  to  the  submalar 
bands  which  seem  properly  to  belong  to  the  head  tract.  The 
feather  growth  extending  forwards  from  the  breast  is  met  by 
that  extending  backward  from  the  throat,  the  lower  part  of  which 
is  consequently  late  in  acquiring  new  feathers.  The  last 
traces  of  moult  in  the  ventral,  tract  will  be  found  at  its  ex- 
tremities on  chin  and  abdomen,  or  among  the  outer  rows  of 
feathers  where  it  is  widest  as  at  its  forking  and  under  the  wings. 
The  feathers  which   hide  the  middle  of  the  abdomen  are  con- 
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spicuously  among  the  last  to  be  moulted.  If  the  species  under- 
goes a  partial  prenuptial  moult  a  few  throat  feathers  may  be  all  that 
are  renewed,  but  usually  new  growth  extends  as  far  as  the  pec- 
toral forking.  In  some  species  with  a  more  extensive  moult  at 
this  season,  the  whole  tract,  or  all  of  it  except  its  posterior  ex- 
tremity is  renewed,  and  there  is  much  individual  variation  besides 
in  the  amount  of  renewal. 

6.  Caudal  or  Tail  Tract  [Ptoyla  caiidalis).  From  this  tract 
grow  the  rectrices  and  their  upper  and  under  coverts,  and  the 
anal  circlet  and  crissum  may  conveniently  be  included  for  their 
moult  coincides  with  that  of  the  adjacent  coverts.  Most  of 
the  feathers  of  this  tract  are  large  and  not  numerous,  the  twelve 
rectrices  or  tail  feathers  being  the  most  important  of  them  all. 
Their  moult  is  late  and  is  usually  preceded  by  that  of  the  upper 
and  7indcr  coverts  nearest  to  them.  At  about  the  time  the  sixth 
or  fifth  primary  is  lost  the  renewal  of  the  rectrices  begins  but 
it  is  irregular  especially  in  young  birds.  The  rectrices  fall  out 
approximately  in  pairs  beginning  with  the  central  pair,  and  fol- 
lowed by  the  quills  next  adjacent  on  either  side.  The  process 
is  so  rapid  however,  that  when  the  outer  pair  falls,  the  middle 
ones  are  seldom  more  than  half  grown  and  the  whole  series  is 
usually  found  in  a  pulpy  condition  at  a  time  when  the  rest  of 
the  body  plumage  is  well  developed  and  the  first  primary  nearly 
or  quite  grown.  The  sheaths  of  these  feathers  adhere  unevenly 
giving  the  impression  of  more  irregularity  in  their  moult  than 
really  exists,  but  there  are  evidently  a  good  many  cases  where 
the  normal  sequence  is  violated. 

In  young  birds  just  from  the  nest,  the  wings  are  often  well 
developed  before  the  tail  shows  much  growth  and  bob-tailed 
adults  as  well  as  young  birds  are  often  seen  together  at  the 
season  of  moult.  The  coverts  mostly  reach  maturity  before 
the  tail  itself,  the  rows  nearest  to  its  roots  tending  to  precede 
in  their  order  of  moult  those  at  a  distance,  although  there  is 
considerable  irregularity. 

The  rectrices  are  regularly  renewed  whenever  all  the  remiges 
are  moulted,  and  they  are  often  moulted  when  the  latter  are 
not,  especially  in  young  birds  which  assume  much  of  the  adult 
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plumage  at  the  prenuptial  moult  preceding  their  first  breeding 
season.  The  Baltimore  Oriole  {Icterus  galbnld)  and  Rose- 
breasted  Grosbeak  [Habia  ludoviciand)  are  examples  and  in 
these  and  many  other  species  the  renewal  may  not  be  complete 
or  the  color  may  be  deficient,  producing  tails  that  have  been 
said  to  be  in  process  of  "  recoloration."  When  a  young  bird 
acquires  a  new  tail  in  autumn  without  moult  in  the  remiges  it 
often  suggests,  either  individual  precocity  or  accident,  for  there 
seem  to  be  very  few  species  in  which  this  regularly  occurs  with- 
out simultaneous  moult  of  the  remiges.  Unilateral  moult  of  a 
few  rectrices  only  generally  indicates  a  mishap  by  which  the 
feathers  have  been  pulled  out  and  this  is  not  an  uncommon 
accident. 

7.  Lumbar,  Femoral  or  Thigh  Tracts  [Ptcrylce.  hnnbalcs  sen 
foiioralcs).  Two  narrow  bands,  one  on  either  side  of  the  pos- 
terior part  of  the  back,  form  the  areas  from  which  the  feathers 
of  the  flanks  grow,  but  the  name  flank  generally  applies  to  the 
external  lateral  rows  of  the  posterior  extremities  of  the  ventral 
tract.  The  renewal  in  these  tracts  proceeds  approximately  from 
above  downward  and  from  before  backward,  there  being  little 
evidence  of  moult  as  a  rule  until  the  process  is  well  under  way 
elsewhere.  They  are  less  often  involved  when  there  is  a  spring 
moult  than  are  the  other  body  tracts  and  at  this  time  may  be 
only  partially  renewed. 

8.  (jTGXdlox'LQg'ixa.cts^PierylcE  criirales).  The  contour  feathers 
of  these  bilateral  tracts  are  scattered,  small  and  inconspicuous, 
although  most  abundant  near  the  tarsal  or  ankle  joint.  Their 
moult  easily  escapes  notice,  beginning  usually  with  the  super- 
ior and  external  feathers  and  ending  among  the  closely  imbri- 
cated rows  of  the  lower  part  of  the  tibiae  or  legs.  The  process 
begins  quite  early  and  may  be  completed  early.  The  failure 
of  these  tracts  to  moult  when  there  is  a  general  moult  else- 
where is  frequent,  especially  with  young  birds  in  the  spring,  and 
old  feathers  persist,  noticeable  chiefly  when  of  a  different  color 
from  the  new.  These  old  feathers  are  often  a  valuable  key  to 
the  age  of  the  bird. 
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III.     EARLY  PLUMAGES  AND    MOULTS  OF 
YOUNG    BIRDS 

The  plumages  and  moults  of  young  birds  differ  so  much  from 
those  of  adults  as  to  deserve  further  elucidation.  Although 
feathers  of  adult  structure  are  acquired  and  worn  during  the 
first  winter  after  leaving  the  egg  there  are  two  antecedent  stages 
of  plumage  in  all  species  and  in  some,  several  subsequent  stages 
indefinitely  classed  as  immature,  all  of  which  are  but  imper- 
fectly understood. 

A  bird  on  emerging  from  the  egg  may  be  absolutely  naked, 
of  which  the  Woodpeckers  furnish  an  example,  scantily  clothed 
with  downy  tufts  as  in  most  of  the  Perching  Birds,  or  com- 
pletely invested  with  downy  growth  as  in  the  Ducks,  the  Water 
Birds  and  the  Birds  of  Prey.  The  structure  of  this  "  nest-down" 
varies  greatly  in  the  different  groups  of  birds,  and  it  is  always 
replaced  by  several  other  plumages  before  that  of  the  adult  bird 
is  assumed.  Among  the  Passeres,  which  is  the  only  group 
here  under  consideration,  the  downy  growth  is  present  (at  least 
part  of  it  is)  before  the  chick  hatches.  It  is  found  at  only  a  few 
points.  A  longitudinal  row  or  two  is  found  above  the  eyes 
corresponding  nearly  to  the  location  of  the  superciliary  stripes, 
several  rows  occur  on  the  occiput  and  nape  and  tufts  are  found 
on  the  dorsal,  humeral  and  lumbar  tracts  as  well  as  filaments  at 
the  tips  of  the  secondaries  and  their  coverts.  No  down  is 
found  at  the  tips  of  the  primaries  or  rectrices  nor  does  it  occur 
on  the  ventral  tract  in  any  of  the  Passerine  species  I  have  exam- 
ined, the  protection  of  the  nest  perhaps  obviating  its  necessity 
below.  A  nest. full  of  young  birds  gives  one  the  impression  that 
they  are  covered  with  a  fluffy  blanket  of  down.  The  distribution 
of  these  downy  filaments  may  be  dimly  seen  by  consulting  plate 
III,  and  their  microscopic  structure  is  shown  by  plate  V  which 
illustrates  for  the  first  time  by  means  of  photography  the  exact 
structure  of  this  peculiar  plumage.  These  peculiar  feathers  are 
interesting  under  the  microscope  being  long  weak  filaments  with 
a  few  short  lateral  branches.  They  are  gathered  into  a  bundle 
at  the  tip  of  the  new  feather,  which  takes  their  place  and  they 
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adhere  at  its  apex  or  at  the  apices  of  its  barbs,  especially  about 
the  head,  for  some  time,  after  the  youngster  has  left  the  nest. 
Their  color  is  usually  pale  brown,  gray  or  white,  but  unfortu- 
nately many  of  the  specimens  I  have  examined  are  young  birds 
that  have  been  dropped  into  alcohol  without  note  having  been 
made  of  the  color  when  fresh. 

This  "  nest-down  "  or  as  it  might  most  appropriately  be  called 
natal  down  represents  a  first  stage  of  clothing  in  young  birds  even 
if  it  be  scanty  or  suppressed.  In  a  systematic  scheme  of  plum- 
ages it  must  stand  first  although  soon  replaced  by  a  second  stage 
on  which  the  name  "first  plumage"  has  unfortunately  been 
fastened  in  all  good  faith.  Without  entering  into  the  question  of 
whether  "  down  "  that  is  not  true  down  can  be  called  first  plum- 
age, I  find  it  expedient,  if  not  necessary,  for  the  sake  of  uni- 
formity and  clearness  to  bestow  a  new  name  on  the  second  stage, 
reserving  the  numeral  adjective  "  first  "  for  more  exact  and  im- 
portant application. 

Juvenal  plumage  is  a  term  definite  and  readily  understood  as 
indicating  the  second  plumage  of  a  young  bird  which  at  this 
stage  usually  differs  in  structure  much  from  that  of  the  adult, 
and  it  is  this  very  difference  that  is  implied  in  the  term  I  have 
selected.  The  juvenal  stage  succeeds  to  the  natal  and  feather 
growth  takes  place  over  additional  areas  of  skin  bare  during  the 
natal  stage  of  development.  The  juvenal  feathers  differ  more  or 
less  in  structure  from  those  of  adults,  being,  as  a  rule,  weaker, 
softer  and  looser  in  texture,  as  showfi  by  the  photomicrograph 
(plate  IV,  fig.  1). 

During  the  early  days  of  the  newly-hatched  chick,  feather 
growth  is  comparatively  slow,  but  shortly  it  proceeds  with 
marvelous  rapidity.  A  couple  of  weeks,  more  or  less,  accord- 
to  the  size  of  the  species,  suffices  to  develop  a  helpless  birdling 
into  a  bold  bundle  of  feathers  ready  to  essay  flight.  The 
feathers  first  fully  grown  are  the  wing  coverts,  those  of  the  body 
and  top  of  head  next  appearing,  while  the  remiges  are  a  little 
later  and  the  rectrices  last  of  all.  The  flight-feathers  which  at 
first  lie  as  bluish  lines  beneath  the  skin  or  barely  protruding 
from  it,  develop  evenly,  all  the  quills  remaining  pulpy  for  a  con  - 
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siderable  period  after  they  are  full  length.  The  under  wing 
coverts  as  well  as  the  feathers  of  the  carpo-metacarpal  area  on 
both  the  upper  and  under  surfaces  are  among  the  latest  feathers 
to  appear  in  the  wing  tract,  and  the  throat  and  sides  of  the  head 
are  often  still  bare  when  the  rest  of  the  body  and  head  is 
well  covered. 

When  the  next  plumage,  that  of  a  third  stage  worn  during 
the  first  autumn  and  winter,  is  assumed,  it  may  be  gained  by  a 
complete  moult  of  the  juvenal  plumage,  but,  perhaps,  more  fre- 
quently the  wings  and  tail  are  retained,  not  to  be  renewed  for 
a  twelvemonth.  The  only  feathers  regularly  retained  at  this  time 
are  the  nine  (or  ten)  primaries,  their  upper  coverts  and  the  six 
secondaries.  The  tertiaries  are  sometimes  renewed,  sometimes 
not,  and  the  tail  is  irregular,  usually  following  the  example  of 
the  primaries.  All  other  feathers,  with  occasional  exceptions, 
are  replaced  by  new,  a  moult  which  may  properly  be  called 
the  postju venal,  beginning  in  many  species,  especially  the 
Warblers,  even  before  the  flight  feathers  have  reached  functional 
length.  In  some  species,  however,  the  juvenal  plumage  is 
worn  for  a  considerable  period,  even  several  months  before  any 
moult  takes  place.  These  birds  lose  all  trace  of  the  adherent 
feather  sheaths  indicating  recent  growth  and  are  the  ones  that 
most  frequently  renew  the  whole  plumage,  including  the  wings 
and  tail.  Summed  up  there  are  two  classes  of  young  birds, 
viz.,  those  that  acquire  the  plumage  of  the  first  winter  by  a  com- 
plete moult,  and  those  that  retain  the  quill  feathers  of  the  wings 
and  the  tail,  losing  all  others  of  the  juvenal  plumage.  There 
are  individual  exceptions  in  both  classes  that  may  retain  old 
feathers  or  series  of  feathers  here  and  there  of  the  juvenal  dress 
until  the  next  moult,  which  may  be  within  a  few  months  or  not 
for  a  twelvemonth,  many  species  breeding  in  the  plumage  of 
the  first  winter. 

In  some  species  the  plumage  following  the  juvenal  may  be 
indistinguishable  from  that  of  the  adult,  in  others  the  adult 
dress  may  be  assumed  just  before  the  first  breeding  season  and  in 
still  others  not  till  after  this  season.  Beyond  this  point  it  is 
not  possible,  except  in  a  very  few  cases,  to  follow  the  immature 
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bird  which  at  one  or  the  other  of  these  three  periods  of  moult 
becomes  indistinguishable  from  the  adult  and  may  be  so  classed. 
It  is  well  to  grasp  the  idea  that  the  flight-feathers  may  out- 
wear two  or  three  sets  of  body  feathers  and  a  bird  does  not 
really  attain  full  adult  dress  until  the  former  are  replaced.  In 
most,  if  not  all  cases  where  mixed  plumages  are  seen  during  the 
breeding  season,  they  do  not  represent  birds  of  different  ages 
but  illustrate  individual  variation  at  the  first  prenuptial  moult. 
Unmixed  plumages — adults  and  young  being  of  uniformly  dif- 
ferent colors  like  the  Purple  Finch  {Carpodacus  piirpiirais) — 
are  presumptive  evidence  that  no  prenuptial  moult  occurs. 

I  have  occasionally  seen  birds  still  partly  in  immature  dress 
after  the  moult  at  the  end  of  their  first  breeding  season  as  may 
be  determined  by  left-over  feathers,  but  these  birds  usually 
show  a  plumage  so  nearly  of  the  adult  type  as  to  suggest  that 
they  are  exceptions  in  which  there  has  been  some  individual 
lack  of  vitality.  Unfortunately  we  have  no  other  available 
guide  except  plumage  to  determine  whether  a  bird  is  one,  two 
or  more  years  old  and  moreover  there  is  a  great  dearth  of 
winter  specimens  from  the  tropics  showing  while  fresh  the 
changes  produced  by  the  prenuptial  moult.  Summed  up,  there 
are  three  periods  of  moult  at  any  one  of  which  a  young  bird 
may  assume  full  adult  plumage,  the  postjuvenal,  the  first  pre- 
nuptial and  the  first  postnuptial,  and  prior  to  each  of  them  the 
plumage  may  be  immature  and  made  up  of  feathers  which  have 
grown  at  different  periods.  These  successive  plumages  follow 
each  other  with  the  regularity  of  the  seasons  and  will  be  more 
fully  discussed  under  the  following  section.  More  light  is  needed 
on  some  species,  but  whether  the  immature  dress  requires  one 
moult  or  two  or  three  to  convert  it  into  adult  plumage  is  im- 
material and  does  not  alter  one  whit,  the  fact  that  it  is  lost  and 
replaced  by  actual  moult  at  definite  periods. 

IV.  SEQUENCE  OF  PLUMAGES  AND  MOULTS 

The  relation  between  plumages  and  moults  is  so  perfectly 
definite  and  at  the  same  time  has  been  so  little  comprehended 
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that  only  by  a  radical  rearrangement  and  delimitation  of  the  terms 
used  may  further  confusion  be  avoided.  The  chief  thing  to  bear 
in  mind  is,  that  every  species  passes  through  a  definite  series  of 
plumages  and  a  definite  series  of  moults,  each  plumage  being 
succeeded  either  by  a  moult  or  the  place  of  the  moult  may  be 
taken  by  wear  alone.  There  is  no  theory  about  this  cardinal 
principle  and  there  are  ample  facts  to  support  it.  Of  many  spe- 
cies, I  have  examined  specimens  taken  every  month  in  the  year 
showing  not  only  the  sequence  of  plumages  and  moults  but  all 
of  the  intermediate  steps  by  which  the  plumage  has  been  ac- 
quired or  modified.  With  an  abundance  of  material  there  is 
not  the  slightest  difficulty  in  explaining  plumages,  but  in  many 
species  there  are  gaps  which  careful  study  of  the  feathers  and 
the  application  of  fundamental  principles  must  be  trusted  to 
fill.  For  instance,  when  the  Scarlet  Tanagers  {Piranga  erythro- 
inelas)  leave  the  vicinity  of  New  York  towards  the  end  of  Sep- 
tember, all  of  them  are  in  the  olive  green  body  plumage  of  the 
female,  the  young  males  with  similarly  colored  wings  and  tails, 
the  adults  with  black  wings  and  tails.  When  the  males  return 
in  May  all  are  in  bright  scarlet  dress  with  black  tails,  but  a 
certain  number  of  them  have  worn  brown  wing  quills.  The 
red  feathers  examined  under  a  glass  are  quite  as  fresh  as  the 
green  ones  seen  in  September.  If  the  wings  are  examined, 
both  the  brown  and  the  black  quills  will  show  wear,  the  black 
least  as  might  be  expected  from  their  color.  If  the  tails  are 
examined  those  of  the  black-winged  birds  are  slightly  worn, 
those  of  the  brown-winged  fresh  and  new.  It  is  a  perfectly 
natural  inference  that  the  brown-winged  birds  are  young  males 
and  that  they  have  acquired  the  red  body  plumage  and  the 
black  tail  by  a  recent  moult  while  the  adults  have  not  moulted 
the  wings  and  tail,  but  merely  assumed  the  red  body  plumage. 
Further  evidence  in  support  of  this  conclusion  is  afforded  by 
patches  of  worn  green  feathers  left  over  among  the  red,  such 
feathers  occurring  most  frequently  in  the  brown-winged  young 
birds  and  finally  we  sometimes  find  red  feathers  still  invested 
with  their  scaly  sheaths.  The  only  gap  left  is  a  Tanager  show- 
ing extensive  moult,  and  it  is  safe  to  predict  that  such  a  speci- 
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men  will  some  day  be  forthcoming  from  the  tropics  where  the 
change  from  green  to  red  probably  takes  place.  Similar  facts 
point  to  a  similar  moult  in  the  Rose-breasted  Grosbeak  {Habia 
liidoviciana)  which  a  winter  specimen  from  Ecuador  in  the 
British  Museum  collection  confirms,  and  I  have  seen  one  bird 
taken  near  New  York  still  showing  several  rectrices  partly 
grown.  Again  if  we  examine  Baltimore  Orioles  {^Ictenis  galbidd) 
when  they  reach  us  in  May  we  shall  find  birds  with  black  worn 
wings,  wing  coverts,  tertiaries  and  tails  and  others  with  brown 
worn  wings  while  the  rest  of  the  plumage  is  fresh  and  new. 
The  inference  is  a  moult  in  young  birds  and  none  in  adults 
and  this  is  proved  by  two  young  winter  birds  from  Central 
America,  unfortunately  without  other  data  which  show  new 
growing  feathers  at  the  points  where  a  moult  regularly  begins. 
These  examples  are  only  several  among  many  that  could  be 
adduced  to  show  upon  what  slender  but  conclusive  evidence  one 
must  work.  The  only  reason  it  is  slender  is  because  the  number 
of  specimens  from  southern  latitudes  is  small,  and  when  this 
deficiency  is  remedied,  I  am  convinced  the  difficulties  with  which 
I  have  had  to  contend  will  vanish.  We  will  then  know,  for  in- 
stance, when  it  is  that  the  young  King-bird  {Tyrainnis  tyranniis) 
exchanges  the  two  outer  rounded  primaries  for  the  emarginate 
ones  with  which  if  returns  and  when  the  young  Barn  Swallow 
{Chclidon  oytlirogastrd)  assumes  the  attenuated  lateral  tail 
feathers  so  different  from  the  ones  worn  when  it  leaves  us  in  the 
autumn.  (See  plate  II,  figs.  18-21.)  Probably  no  one  claims 
nowadays  that  these  new  shapes  are  attained  without  growth  of 
new  feathers,  and  yet  equally  strange  claims  of  color  change 
without  moult  have  been  put  forth  when  there  were  no  speci- 
mens taken  at  the  proper  season  to  prove  their  absurdity. 

In  order  to  show  at  a  glance  the  relation  that  exists  in  the 
sequence  of  plumages  and  moults  they  are  tabulated  below  in 
such  form  that  they  may  be  made  applicable  to  any  species. 
The  terms  employed  have  been  chosen,  so  far  as  is  compatible 
with  conciseness,  from  those  in  common  use.  Some  are  neces- 
sarily new  but  I  have  selected  all  of  them  with  the  object  of 
making  antithesis  as  obvious  as  possible. 
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The  first  column  contains  the  plumages  in  their  natural  se- 
quence and  the  second  the  moults  which  (unless  suppressed)  fol- 
low each  of  them. 


Plumages 

Moults 

I. 

Natal 

Postnatal 

2. 

Juvenal 

Postju  venal 

3- 

First  Winter 

First  Prenuptial 

4- 

First  Nuptial 

First  Postnuptial 

5- 

Second  or  Adu 

It  Winter 

Second  or  Adult  Prenuptial 

6. 

Second  or  Adu 
etc. 

It  Ni 

iptial 

Second  or  Adult  Postnuptial 
etc. 

Just  as  soon  as  a  young  bird  becomes  indistinguishable  in  plu- 
mage, from  an  adult,  "  first,"  "  second"  or  "  third"  may  be  drop- 
ped and  "adult"  substituted,  both  for  plumages  and  for  moults, 
the  plumages  being  thereafter  "Adult  Nuptial"  and  "Adult 
Winter"  and  the  moults  simply  "  Prenuptial"  and  "  Postnuptial" 
as  long  as  the  bird  lives.  As  a  matter  of  fact  in  none  of  the 
Passerine  species  which  I  have  studied  are  there  more  than  six 
plumages  and  six  moults,  except  in  a  few  rare  individual  cases,  be- 
fore a  bird  becomes  indistinguishable  from  one  that  may  have  had 
twice  as  many.  In  most  species  the  identity  of  old  and  young 
is  lost  much  earlier,  the  rule  being  that  young  assume  adult 
plumage  never  later  than  the  moult  at  which  they  first  renew 
the  remiges  and  rectrices.  Wear  with  its  abrasion  and  fading 
often  takes  the  place  wholly  or  in  part  of  a  prenuptial  moult, 
modifying  in  marked  degree  either  the  first  winter  or  the  adult 
winter  dress.  Consequently  the  plumage  to  which  I  would  re- 
strict the  name  nuptial  may  be  acquired  by  moult,  by  wear  or 
by  both,  and  it  is  not  the  true  breeding  plumage.  The  latter 
may  be  either  a  fresh  nuptial  or  a  worn  nuptial,  but  as  the  dif- 
ferences produced  by  wear  after  the  prenuptial  moult  are  usually 
not  very  obvious,  it  would  be  inexpedient  to  try  to  draw  too 
sharp  a  line  between  "  nuptial"  and  "  breeding,"  although  recog- 
nizing a  distinction.  The  breeding  plumage,  then,  on  which 
descriptions  of  species  are  based  does  not,  in  very  many  cases, 
represent  the  highest  plumage  of  the  species  ;  it  may  be  a  mix- 
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ture  of  several  and  all  of  them  badly  worn.  For  this  reason  I 
have  chosen  nuptial  to  represent  a  stage  of  plumage  following 
immediately  either  the  prenuptial  moult  or  the  time  v/hen  it 
would  naturally  occur,  if  not  omitted. 

In  studying  the  plumages  and  moults  in  the  natural  order  in 
which  they  follow  each  other  one  can  hardly  fail  to  be  struck 
by  the  fact  that  in  spite  of  many  apparent  contradictions  they 
make  up  for  each  species  a  purposeful  and  harmonious  whole 
and  the  series  for  any  given  species  is  always  the  same  when 
proper  allowance  is  made  for  age,  sex  and  individual.  Stone 
('96j  has  been  one  of  the  few  to  grasp  the  idea  of  sequence,  but 
he  has  not  fully  nor  clearly  developed  it.  Foreign  observers 
have  devoted  much  time  to  the  study  of  feather  development 
and  feather  colors  and  have  even  recognized  "  generations"  of 
feathers,  but  there  is  still  lack  of  definite  information  regarding 
the  moults  of  the  commonest  species,  and  the  relations  between 
plumages  and  moults  remains  in  many  cases  a  matter  for  dispute. 

It  is  well  worth  one's  while  to  take  up  each  of  the  plumages 
in  sequence.  They  represent  separate  stages  or  periods  in  a 
bird's  life,  however  much  they  may  blend  with  one  another. 
The  first  two  are  peculiar  to  young  birds  before  they  assume 
feathers  of  the  adult  type  (excepting  the  remiges  and  rectrices 
in  some  species).  Later  stages  mark  a  winter  plumage  and  a 
summer  plumage  alternating  as  long  as  the  individual  is  alive. 
These  stages  make  up  what  I  have  designated  as  the  sequence 
of  plumages  and  unless  this  idea  of  sequence  is  firmly  fixed  in 
mind  no  adequate  conception  of  the  beautiful  symmetry  which 
underlies  the  development  of  plumages  will  be  gained. 

1.  Natal  Plumage  or  Natal  Down  (plates  III  and  Vj. 
Enough  perhaps  has  already  been  said  regarding  this  first 
stage,  scanty  and  evanescent  as  the  plumage  is  in  Passerine 
species.  It  has  been  recognized  as  the  "  dowmy  stage"  of  the 
Raptores,  it  clothes  the  "chick"  of  the  Grouse  and  their  allies, 
while  "young  in  down"  and  other  similar  terms  have  been 
used  in  the  groups  just  mentioned  and  in  the  multitudes  of  spe- 
cies known  as  the  Water  Birds.  This  "down,"  however,  lacks 
the   structure  of  true  down  feathers.      In  Passerine   bir^ls  it  is 
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usually  brown  or  gray,  is  found  at  only  a  few  points  on  the 
upper  surface  of  the  bird,  fades  rapidly  and  begins  to  be  lost  by 
a  complete  postnatal  moult  before  the  nest  is  abandoned.  It 
persists  but  a  few  weeks  at  most  and  is  last  seen  as  waving  fila- 
ments at  the  apices  of  the  feathers  which  succeed  it. 

2.  Juvenal  Plumage  (plate  IV,  fig.  1,  and  plate  V).  This 
second  stage  has  also  been  explained  earlier.  It  has  gone  by 
a  number  of  names,  and  the  succeeding  plumage  is  very  often 
confused  with  it.  "  Nestling"  and  "  fledgling"  are  names  that 
have  currency,  but  the  most  generally  accepted  term  in  this 
country  has  been  "  first  plumage."  If  it  were  not  that  a  much 
better  and  more  e.xact  use  of  the  numeral  adjective  "  first  "  re- 
quires its  use  elsewhere,  the  term  might  stand,  misnomer  that  it 
is,  but  I  feel  that  it  should  be  displaced  by  "juvenal  "  to  which 
the  chief  objection  must  be  its  novelty. 

The  juvenal  plumage  has  been  a  good  deal  neglected  and 
comparatively  few  specimens  have  found  their  way  into  collec- 
tions until  of  late  years.  The  most  valuable  contribution  to 
the  subject  was  made  twenty  years  ago  (Brewster,  '78-79) 
and  only  here  and  there  since  then  we  have  heard  more  about 
it.  Much  of  the  juvenal  plumage  is  acquired  in  Passerine 
species  before  the  bird  leaves  the  nest,  not  only  directl)'  dis- 
placing the  natal  down,  but  growing  from  an  increased  area  of 
the  skin.  It  is  completely  assumed  in  about  three  weeks  at 
most.  Males  and  females  of  most  species  are  indistinguishable 
in  this  plumage  unless  the  wing  quills  and  tail  are  different  in 
the  two  se.xes.  The  body  plumage  of  the  male  may  be  brighter 
or  darker  in  a  few  cases,  but  as  a  rule  the  only  difference  is  in 
the  wings  and  tail.  The  body  plumage  is  softer  and  the  feathers 
less  distinctly  pennaceous  than  those  of  the  adult  while  the  rem- 
iges  and  rectrices  although  frequently  appearing  identical  with 
adult  feathers  are  regularly  less  pigmented  and  suffer  more  from 
wear  probably  because  of  their  less  compact  margins.  This 
plumage  may  resemble  somewhat  that  of  the  adult  although 
usually  it  is  quite  different  in  pattern  and  color.  Young  birds 
in  this  dress  are  frequently  spotted  or  streaked  below  while  the 
adults  ,are  immaculate  and  less  often  the  reverse  is  the  case. 
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In  many  species,  especially  among  the  Warblers  and  Vireos, 
a  moult  begins  at  the  usual  points  on  the  breast  almost  as  soon 
as  the  birds  leave  the  nest  and  the  succeedinc^  winter  plumage  is 
assumed  usually  without  loss  of  wings  or  tail.  In  many  other 
species,  however,  this  plumage  is  worn  for  several  weeks  or  even 
several  months  before  the  postjuvenal  moult  sets  in,  and  such 
birds  as  a  rule  completely  renew  their  plumage.  Without  .speci- 
mens taken  at  just  the  proper  time  it  is  extremely  easy  to  over- 
look the  moult  of  the  flight-feathers  which  often  resemble  very 
closely  in  pattern  or  color  these  which  they  replace.  Most  of  the 
.Swallows  and  Flycatchers  and  a  few  other  species  after  wearing 
the  Juvenal  plumage  for  a  long  period  leave  for  the  south  with- 
out apparent  renewal.  This  is  indicated  by  specimens  from  the 
tropics  which  prove  a  later  or  midwinter  postjuvenal  moult  at  a 
period  when  other  species  have  begun  their  prenuptial.  Only 
occasionally  parts  of  this  plumage  fail  to  be  replaced,  and  are, 
of  course,  retained  until  the  next  occurring  moult,  becoming 
meanwhile  worn  and  ragged.  As  a  rule  the  primary  coverts  are 
regularly  retained  with  the  primaries,  the  greater  coverts  usually 
renewed,  but  sometimes  retained  as  in  the  Thrushes  and  some 
others,  the  median  and  lesser  coverts  almost  always  renewed 
and  the  tertiaries  sometimes  renewed  and  sometimes  not,  even  in 
the  same  .species.  The  alulae  are  regularly  renewed,  but  not  in 
all  cases.  The  moult  of  the  remiges  and  rectrices  depends 
upon  the  species,  many  retaining  them  for  a  whole  year  until 
the  postnuptial  moult  takes  place  the  following  summer.  All 
other  feathers  not  already  specified  are  regularly  moulted. 

3.  First  Winter  Plumage  Opiate  IV,  fig.  2,  plate  VI,  fig.  I). 
This  is  the  plumage  usually  designated  as  "  immature  fall," 
"young  in  autumnal  plumage,"  "young  of  the  year,"  "  horno- 
tine  "  and  various  other  appellations  with  elastic  meanings.  It 
seems  to  me  the  name  selected  is  most  appropriate  for  this  third 
stage  to  the  exclusion  of  others,  for  the  plumages  of  successive 
winters  may  then  be  called  "second,"  "third,"  etc.,  if  desirable, 
or  "  adult  "  take  the  place  of  these  adjectives  as  soon  as  age 
characters  are  lost.  The  first  winter  plumage,  always  assumed 
by  a  more  or  less  complete  postjuvenal   moult,  differs  little  if 
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any  in  texture  from  that  of  the  adult  and  in  a  number  of 
species  adults  and  young  cannot  be  told  apart,  except  by  osteo- 
logical  characters.  This  plumage  is  acquired  within  about  three 
weeks  after  leaving  the  nest  in  some  species,  the  first  signs  ap- 
pearing as  V-shaped  patches  on  the  breast.  In  other  species 
which  have  a  complete  postjuvenal  moult  the  process  of  acquisi- 
tion takes  longer  and  does  not  begin  for  a  considerable  period  after 
leaving  the  nest.  Among  the  Passerine  species  of  New  York, 
at  least,  this  plumage  is  fully  .assumed  before  the  young  birds 
migrate,  except  among  the  Swallows,  the  Flycatchers  and,  per- 
haps, a  few  others.  Sometimes  one  may  see  a  feather  of  the 
Juvenal  plumage  borne  at  the  apex  of  a  feather  of  this  dress, 
and,  rarely,  even  a  filament  of  natal  down  will  be  found  adhering 
in  turn  to  the  ju venal  feather.  To  what  extent  new  feather 
papillae  develop  and  where  is  of  interest  in  all  early  stages,  and 
the  subject  is  perhaps  not  exhausted.  The  feathering  in  the 
first  winter  plumage  is  dense,  a  dozen  layers  or  more  covering 
the  breast  for  instance,  and  the  colors  are  usually  bright 
and  much  "  v^eiled  "  by  the  overlapping  of  the  long  feather 
tips,  the  barbs  of  which  are  almost  always  terminally  of  a  paler 
or  different  color,  the  most  frequent  edgings  being  buff.  The 
amount  of  this  edging  or  tipping  varies  greatly  and  there  is  ap- 
parently always  more  of  it  in  young  birds  than  in  adults  of  the 
second  or  third  winters.  It  readily  wears  away  and  in  some 
species  striking  changes  are  produced  without  moult  by  the 
time  the  breeding  season  arrives.  Not  only  are  the  concealed 
colors  brought  out  by  the  loss  of  the  overlying  feather  tips,  but 
the  shapes  of  the  feathers  themselves  are  changed.  This  may 
be  called  a  color  change  without  moult,  but  there  is  a  sharp  di- 
viding line  between  this  result  of  wear  and  the  alleged  color 
change  ascribed  to  some  sort  of  unknown  cell  activity  within 
the  feather  itself. 

The  first  winter  plumage  is  completely  donned  in  some 
species  in  the  vicinity  of  New  York  city,  as  early  as  the  first  of 
August,  in  others  not  before  the  middle  of  November,  while 
the  departed  Swallows  and  Flycatchers  are  sometimes  even 
later.     It  may  be  worn  a  full  year  without  any  moult  occurring 


PASSERINE   BIRDS   OF   NEW   YORK  109 

as  for  example  in  the  Song  Sparrow  [Melospiza  fasciatd),  or 
Bluebird  {Sialia  sialis),  or  a  prenuptial  moult,  usually  partial 
sometimes  complete,  takes  place  evidently  for  the  purpose  of 
supplying  a  portion  at  least  of  the  bright  feathers  of  the  adult. 
In  the  plumage  of  the  first  winter  males  and  females  may  usually 
be  told  apart  for  the  first  time  and  the  tendency  is  for  males  in 
this  dress  to  resemble,  although  brighter  in  color,. 'the  adult  fe- 
male in  winter  dress.  There  is  however  great  individual  varia- 
tion, some  males  assuming  here  and  there  few  or  many  feathers 
fully  adult  in  pattern  and  color.  It  is  fair  to  suppose  such  birds 
to  have  unusual  vitality  and  mere  precocity  must  not  be  confused 
with  what  generally  takes  place.  Then  there  is  the  other  ex- 
treme where  a  bird  fails  to  reach  the  standard  and  a  deficiency 
of  pigment  or  failure  to  moult  the  juvenal  feathers  occurs  ;  and 
it  requires  a  great  many  specimens  to  be  sure  of  what  the  nor- 
mal acquisitions  really  are.  As  a  general  rule  the  depth  of 
color  in  the  wings  and  tails  of  young  birds  will  average  less  than 
that  of  adults,  and  in  some  species  this  character  becomes  more 
pronounced  the  longer  the  plumage  is  worn.  The  increasing 
depth  of  color  apparent  in  some  species  while  they  are  assuming 
first  winter  plumage,  is  I  think,  largely  due  to  superimposed 
layers  of  new  feathers. 

The  small  size  of  the  bill  of  young  birds  is  a  character  dis- 
tinguishing them  from  adults  for  a  long  time  and  a  deepening  or 
change  in  its  color  is  marked  in  some  species.  The  color  too 
of  the  iris  is  sometimes  strikingly  different  in  young  birds  and 
helps  determine  their  age.  The  change  during  the  winter  from 
brown  to  red  in  the  iris  of  the  Red-eyed  Vireo  (  Vireo  olivaceus) 
and  from  gray  to  white  in  the  White-eyed  Vireo,  (  Vireo  novc- 
boraceims)  is  only  somewhat  more  striking  than  what  occurs  in 
many  other  species.      Legs  and  feet  also  deepen  in  color. 

About  nine  out  of  ten  birds  in  most  collections  are  in  first 
winter  plumage,  and  it  is  one  that  ought  to  be  thoroughly  un- 
derstood. 

4.  First  Nuptial  Plumage  (plate  IV,  fig.  3  ;  plate  VI,  fig.  3  ; 
plate  VII,  fig.  4).  This  is  a  fourth  stage  representing  the  dress 
assumed    by    young     or    immature    birds    during   their   first 
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breeding  season,  and  contrasting  with  the  "second"  and 
"third"  (or  adult)  nuptial  of  successive  breeding  seasons.  It 
may  be  simply  the  first  winter  plumage  plus  a  certain  amount 
of  wealr,  it  may, be  the  result  of  a  complete  prenuptial  moult 
or  it  may  be  the  result  of  a  partial  prenuptial  moult  plus 
wear  of  the  retained  feathers.  Consequently  it  is  not  infre- 
quently made  up  of  feathers  belonging  to  three  diffferent 
stages,  the  old  wings  and  tail  of  the  juvenal  dress,  part  of  the 
old  body  plumage  of  the  .first  winter  dress  and  new  feathers 
of  the  first  nuptial  dress.  The  most  confusing  admixture  of 
these  different  plumages  may  be  seen  in  some  species,  individual 
variation  and  sex  being  also  potent  factors  in  producing  combi- 
nations of  feathers  that  furnish  even  to-day  some  very  puzzling 
problems.  Species  that  complete  the  postju venal  moult  before 
moving  south  and  those  that  consummate  their  prenuptial 
moult  in  our  latitude  offer  at  the  present  time  no  problems  at 
all,  and  when  material  illustrating  the  moults  of  species  that 
undergo  the  process  while  in  distant  lands  is  obtained,  I  ven- 
ture to  predict  that  problems  will  cease  to  exist.  It  is  sugges- 
tive that  theories  have  clustered  chiefly  about  brightly  colored 
species  few  of  which  attain  adult  dress  without  passing  through 
a  series  of  moults,  the  counterpart  of  which  may  be  found 
amiong  less  conspicuous  species.  Bright  adults  taken  at  the 
same  season  as  young  birds  variously  sprinkled  with  irregular 
patches  of  color  have  furnished  a  theme  for  endless  argument, 
and  assertions  of  "restoration"  and  "  repigmentation."  These 
irregular  patches  will  be  found  to  correspond  in  every  case  with 
the  points  in  the  feather  tracts  where  the  moult  usually  begins 
or  in  the  series  of  feathers  that  ordinarily  precede  other  series. 
There  is  some  irregularity,  of  course,  but  these  feathers  will 
almost  invariably  be  less  worn  than  those  adjacent.  I  find  just 
such  patches  and  sprinklings  of  feathers  on  birds  of  incon- 
spicuous plumage,  and  I  can  prove  their  growth  at  the  pre- 
nuptial moult  in  many  species  of  which  I  have  large  series  and 
in  some  others  from  southern  latitudes  represented  by  only 
a  few  specimens.  It  would  be  difficult  to  ■  say  why  some 
species  pass  their  first  breeding  season  in  the  plumage  of  the 


PASSERINE   BIRDS   OF   NEW   YORK  111 

first  winter  altered  only  by  wear,  while  others  closely  allied 
whether  specifically  or  by  habit  undergo  a  more  or  less 
complete  prenuptial  moult,  but  the  fact  is  incontestable.  It 
is  unfortunate  that  we  have  so  little  material  illustrating  this 
moult  which  takes  place  in  so  many  species  while  they  are 
away  in  their  southern  haunts,  their  winter  wanderings  carrying 
some  of  them  beyond  the  equator. 

The  facts  concerning  the  time  of  this  moult  are  these.  In 
the  vicinity  of  New  York,  resident  species  and  birds  that  winter 
begin  to  moult  towards  the  end  of  March  as  exemplified  by  the 
Myrtle  Warbler  {Dcndroica  coronatd)  or  Ipswich  Sparrow  {Ani- 
modrajniis  princcps.)  A  little  later  such  species  as  the  Amer^ 
ican  Goldfinch  [Spiuus  tristis)  and  White-throated  Sparrow 
{Zonotricliia  albicollis)  begin  a  moult  completed  early  m  May. 
Many  other  species  that  do  not  winter  very  far  to  the  south 
appear  to  moult  in  February  or  March  sometimes  arriving  here 
with  visible  traces  of  recent  feather-growth.  The  most  difficult 
plumages  to  explain  are  those  of  birds  which  move  south  early 
in  the  autumn  before  the  customary  postjuvenal  of  young  birds 
or  the  postnuptial  of  adults  has  taken  place.  It  seems  probable 
that  in  these  species,  which  include  some  of  the  Swallows  and 
Flycatchers,  there  is  a  late  postnuptial  moult  of  adults  simul- 
taneous with  a  partial  postjuvenal  of  young  birds  the  latter  in 
some  cases  shortly  after  passing  through  a  complete  or  partial 
prenuptial  moult.  This  is  the  usual  sequence  in  species  that 
moult  while  with  us  and  a  few  specimens  from  far  southern 
counties  near  the  tropics  show  moult  in  mid-winter  and  in 
spring.  The  fact  that  new  growth  of  feathers  occurs  during 
the  winter  in  many  species  is  beyond  doubt — the  only  question 
to  be  solved  is,  when  ?  That  the  postjuvenal  and  prenuptial 
seasons  of  moult  overlap,  although  not  in  the  same  species,  is 
proved  by  numerous  specimens  of  Warblers  I  have  seen  which 
begin  to  assume  their  first  nuptial  dress  as  early  as  November 
and  December  (in  Jamaica,  West  Indies)  although  January  and 
February  specimens  are  in  more  activ^e  moult.  In  some  species 
the  prenuptial  moult  appears  to  proceed  very  slowly  and 
irregularly. 
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The  prenuptial  moult  is  certainly  a  most  interesting  subject 
and  it  is  one  upon  which  we  have  had  very  little  light  shed. 
Its  purpose  is  double,  to  approximate  the  plumage  of  the  young 
bird  to  that  of  the  adult  and  to  adorn  the  adult  with  his  brightest 
colors.  In  females  the  prenuptial  moult  is  either  limited  or  even 
altogether  suppressed,  and  a  fresh  complication  arises  in  species 
in  which  it  occurs  only  in  the  young  bird,  not  to  be  repeated  a 
second  year.  Each  species  appears  to  have  a  definite  type  of 
moult  although  individual  vigor  and  sex  modify  it  and  produce 
all  sorts  of  combinations  of  plumage. 

Some  species  undergo  a  complete  moult  like  the  Bobolink 
{Doliclionyx  o)yzivonis),  Long-billed  Marsh  Wren  {Cistothonis 
pahistris),  or  Sharp-tailed  Sparrow  {Ammodraimis  candaciitus) 
others  acquire  distal  primaries  and  part  of  the  body  plumage 
like  the  Indigo  Bunting  {Passerijia  cyaneci)  or  Short-billed 
Marsh  Wren  {^Cistotlionis  stcl/arisy,  others  renew  the  whole 
body  plumage  but  not  the  wings  or  tail  like  many  of  the 
Warblers,  or  the  American  Goldfinch  {Spimis  tristisY  and  still 
others  renew  but  a  small  area  of  the  head  and  throat  like  the 
Chipping  Sparrow  {^Spizclla  socialis)  or  Palm  Warbler  {Dendroica 
palumnini).  These  are  some  of  the  classes  into  which  the  birds 
naturally  fall  but  there  is  no  hard  and  fast  line  between  them. 
Ordinarily  the  anterior  parts  of  the  body  are  most  frequently 
subject  to  moult,  the  posterior  parts  less  and  the  flight-feathers 
least,  but  a  few  stray  feathers  are  apt  to  develop  on  all  of  the 
body  tracts  at  this  moult  in  presumably  vigorous  individuals. 
The  sprinkling  of  new  feathers  is  well  shown  in  such  species  as 
the  Summer  Tanager  {Piranga  rubra),  and  is  only  less  con- 
spicuous in  the  Palm  Warbler  {Dendroica  palmariim).  From 
what  I  have  said  it  is  obvious  that  the  first  nuptial  plumage  is 
the  most  difficult  of  any  to  properly  understand.  It  is  the  cul- 
mination of  the  rapid  series  of  moults  through  which  a  young  bird 
passes  and  in  many  species  lands  him  in  full  adult  dress.  When 
adults  and  young  appear  to  be  alike  in  plumage  in  the  breeding 
season  some  clue  to  their  age  may  often  be  found  in  the  duller 
and  more  worn  wings  and  tail  retained  from  the  ju venal  stage  of 
the  previous  summer.      The  primary  coverts  are  valuable  keys 
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as  well  as  any  feathers  retained  elsewhere,  but  all  other  plum- 
age characters  are  unreliable.  I  can  only  suspect  that  freak 
plumages  and  albinism  occur  most  often  in  young  birds  judging 
by  a  few  that  I  have  examined. 

When  no  prenuptial  moult  occurs  the  first  nuptial  plumage 
is  the  first  winter  plumage  plus  wear,  and  perhaps  no  more  de- 
serves a  new  name  than  does  the  continuation  of  a  street. 
There  are,  however,  some  advantages  in  changing  the  name  in 
either  case.  Wear  in  many  species  effects  striking  color  changes 
by  loss  of  feather  edgings  or  feather  barbules,  when  concealed 
colors  are  brought  into  view  or  modified  in  intensity  by  con- 
trast. As  these  changes  are  varied  and  fully  discussed  under 
the  species  in  which  they  occur  they  need  not  be  particularized 
here.  It  must  not  be  forgotten  that  wear  is  a  constantly  acting 
force,  its  effects  being  perhaps  most  noticeable  in  those  species 
in  which  black  areas  are  veiled  by  buff  feather  tips. 

The  importance  of  understanding  the  first  nuptial  plumage 
has  been  I  hope,  sufficiently  demonstrated  and  with  full  knowl- 
edge of  its  intricacies,  there  remains  no  peg  on  which  to  hang 
silly  theories  which  are  disprov'ed  by  every  established  fact. 

5.  Second  or  Adult  Winter  Plumage  (plate  VII,  figs.  1  and  3). 
This  fifth  stage  known  usually  as  the  "  adult  autumnal"  plumage 
is  always  the  result  of  a  complete  first  postnuptial  moult,  usually 
directly  at  the  close  of  the  breeding  season  and  before  migra- 
tion begins,  except  among  the  Swallows,  Flycatchers  and  pos- 
sibly a  few  others  that  press  south  first.  This  plumage  is  often 
quite  different  from  the  first  winter  dress  and  even  when  practi- 
cally indistinguishable  to  superficial  observation,  the  wings  and 
tail  are  of  a  deeper  color  and  the  edgings  richer  and  darker. 
Streakings  will  average  broader  and  spots  larger  in  the  adult 
while  veiling  seems  to  diminish  according  to  age,  as  shown  by 
specimens  in  moult  or  retaining  tell-tale  feathers  of  the  old  plu- 
mage, but  unfortunately  age  can  seldom  be  determined  after  a 
bird  is  one  }'ear  old.  It  is  contrary  to  popular  belief  that  birds 
acquire  adult  plumage  within  so  brief  a  time,  but  all  the  evi- 
dence points  that  way.  In  many  species  young  and  old  are  in- 
distinguishable in  winter  dress,  as  may  be  demonstrated  beyond 
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doubt  by  the  cranial  character  on  which  I  would  lay  so  much 
stress.  The  Purple  Grackle  {Qiiiscahis  qnisciila)  and  many  of 
the  Sparrows  are  examples.  The  prenuptial  moult  may  oblit- 
erate distinctions  that  survive  the  postjuvenal  moult,  for  instance 
in  the  Yellow  Warbler  {Dendroica  tcstivd)  or  White-throated 
Sparrow  {Zonotrichia  albicollis).  Distinctions  that  have  survived 
the  two  earlier  moults,  whatever  may  have  been  their  extent  ap- 
pear to  vanish  at  the  first  postnuptial.  If  I  had  ever  found  au- 
tumnal specimens  in  immature  plumage,  showing  the  characters 
of  the  adult  skull,  I  would  be  ready  to  admit  that  some  species 
pass  a  second  winter  in  immature  dress,  but  I  fail  to  find  any 
such  birds.  On  the  other  hand  I  do  find  birds  in  adult  winter 
plumage  with  a  few  of  the  feathers  that  characterize  the  first 
nuptial  dress.  I  have  seen  such  specimens  actually  in  moult  of 
the  Indigo  Bunting  {^Passcritin  cyancd),  Orchard  Oriole  {Jcterus 
spurius),  Redstart  [Sctop/iaga  ruticilla)  and  others  supposed  to  re- 
quire several  years  to  attain  fully  adult  plumage.  That  variety 
of  plumages  is  due  primarily  to  individual  variation  can  be 
proved  beyond  dispute  by  many  specimens  in  first  winter  plu- 
mage, and  also  by  many  in  first  nuptial  dress  when  parts  of  the 
previous  plumages  arc  retained.  That  even  the  most  highly 
colored  species  require  but  one  year  to  attain  fully  adult  plu- 
mage is  therefore  not  a  matter  so  difficult  of  demonstration  when 
adult  autumnal  specimens  are  secured  in  moult  still  retaining 
the  tell-tale  feathers  of   their  first  nuptial  dress. 

6.  Second  or  Adult  Nuptial  Plumage  (plate  VII,  fig.  2).  This 
sixth  stage  acquired  like  the  fourth  by  wear  alone,  by  moult  or 
by  a  combination  of  the  two  can  only  be  distinguished  from  later 
nuptial  plumages  in  a  very  few  exceptional  cases  in  which  either 
first  nuptial  feathers  have  been  retained  after  the  first  post-nup- 
tial moult  or  birds  are  taken  in  the  midst  of  it.  As  this  moult 
is  normally  complete,  the  second  nuptial  plumage  will  be  made 
up  at  most  of  parts  of  two,  the  second  winter  and  the  second 
nuptial.  It  is  therefore  less  complex  than  the  first  nuptial  and 
may  or  may  not  differ  from  it  in  pattern  and  color.  It  has 
been  pretty  generally  taken  for  granted  that  brilliancy  of  plu- 
mage  increases  with   age,  but  it  is  not  an   easy  thing  to  prove 
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this.  It  seems  to  be  true  of  the  average  adult,  yet  many  young 
birds  either  at  the  postjuvenal,  the  first  prenuptial,  or  the  first 
postnuptial  moult  do  assume  colors  quite  as  bright  as  the  most 
highly  colored  adults. 

It  seems  probable  that  females  which  assume  male  plumage 
contrary  to  their  usual  habit  are  old  adults.  The  most  difficult 
problem  to  solv^e  in  connection  with  this  stage  is  whether  all  adults 
continue  to  have  a  prenuptial  moult  after  the  first  year.  There 
are  few  species  which  do  not  show  renewal  of  a  few  scattering 
feathers,  chiefly  noticeable  on  the  ramal  margins  of  the  chin,  at 
the  season  of  the  prenuptial  moult  and  perhaps  as  we  learn 
more  of  it  we  may  be  obliged  to  consider  this  moult  universal 
and  merely  suppressed  in  certain  species  just  as  it  is  in  the  fe- 
males of  certain  species.  We  can  easily  tell  how  extensive  it  is 
in  young  birds  from  differences  of  plumage,  but  with  adults  it 
is  difficult,  for  many  of  them  assume  a  winter  plumage  that 
wear  alone  might  easily  convert  into  the  nuptial  dress.  A  mere 
sprinkling  of  new  red  feathers  among  the  yellow  ones  of  the 
young  Summer  Tanager  {Piranga  rubra)  for  instance,  is  con- 
spicuous, but  the  same  sprinkling  might  occur  a  second  season 
and  be  quite  overlooked  among  the  old  red  ones  especially 
when  wear  has  assailed  both  sorts.  When  the  prenuptial  moult 
is  fairly  extensive,  old  tell-tale  feathers  show  that  both  young 
and  old  undergo  a  moult,  but  when  it  is  limited  to  small  areas 
and  to  few  feathers  the  problem  is  anything  but  easy  even  with 
specimens  actually  in  process  of  moult.  With  specimens  taken 
long  after  the  prenuptial  moult  it  may  be  impossible  to  make  out 
from  the  amount  of  wear  whether  the  feathers  of  the  perhaps 
identical  winter  plumage  have  been  I'enewed  or  not.  If  all  the 
spring  specimens  of  a  species  show  evidences  of  moult,  it  is  fair 
to  assume  that  both  adults  and  young  have  been  affected.  In 
spite  of  the  evidence  pro  and  con  I  must  admit  the  question  of 
the  adult  prenuptial  moult  is  one  that  in  a  number  of  species 
has  not  been  settled  to  my  entire  satisfaction.  If  young  and  old 
could  be  told  apart  in  all  cases  at  this  season  the  matter  would 
be  much  simplified.  It  depends  now  chiefly  upon  knowledge 
of  winter  plumages  and  estimates  of  wear. 
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The  part  that  age  plays  in  dichromatism,  albinism,  melanism, 
etc.,  is  one  as  yet  little  understood  and  also  offers  an  inviting 
field  for  investigation. 

Beyond  the  second  nuptial  plumage  it  is  not  possible  to 
trace  the  age  of  a  bird,  for  the  second  postnuptial  moult  removes 
the  last  tell-tale  feathers  that  in  a  few  individuals  of  a  few  highly 
colored  species  have  survived  earlier  moults.  Whether  more 
careful  study  of  a  greater  number  of  species  will  show  age 
characters  of  plumage  persistent  to  seventh  or  eighth  stages,  I 
cannot  say,  but  so  far  as  the  Passerine  species  of  eastern  North 
America  are  concerned  I  feel  confident  that  the  usual  time  as- 
signed for  the  acquisition  of  adult  plumage  has  been  greatly 
overestimated. 

V.    COLOR    FACTS   7's.    COLOR   THEORIES 

The  number  of  investigators  who  have  studied  feathers,  ever 
since  the  days  of  Aristotle,  is  almost  incredible.  All  general 
works  deal  with  plumages,  while  a  number  of  special  papers  on 
feather  development,  feather  structure,  moult  and  color  are 
worthy  of  particular  mention,  among  them  those  of  Meckel 
('15),  Dutrochet  ('19),  Cuvier  ('25),  Bachman  ('39),  Geoffroy 
Saint-Hilaire  ('41),  Schlegel  ('52),  Homeyer  ('53),  Gatke  ('54 
and  '91),  Meves  ('55),  Engel  ('56),  Holland  ('60  to  '64),  Fatio 
('66),  Stieda  ('69),  Samuel  ('70),  Pernitza  ('71),  Studer  l^'y^  and 
•78),  Palmen  ('80),  Klee  ('86),  Davies  ('88  and  '89),  Ficalbi 
('90),  Gadow  ('9i-'93),  Maurer  ('92  and  '95),  Meijere  ('95), 
Stone  ('96)  and  Keibel  ('96).  Besides  these  writers  there  are 
some  who  have  studied  color  and  pigment  especially,  and  among 
these  may  be  mentioned  Gloger  ('53),  Altum  ('54  and  '55), 
Weinland  ('56-' 59),  Bogdanow  ('58),  Severtzov  ('63),  Kruken- 
berg  ('81),  Jeffries  ('82),  Gadow  ('82)  and  Rabl  (97).  Still 
others  (including  some  of  those  already  cited)  have  discussed 
the  theory  that  a  feather  once  grown  could  be  recolored  months 
afterward,  an  idea  that  seems  to  have  originated  with  Cartwright 
(1792);  to  have  been  advanced  by  Fleming  ('17  and  '20), 
Whitear  ('18),  Ord  ('30),  Yarrell   ('33  and  '35),  Schlegel  ('52) 
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and  other  German  writers  of  his  period  ;  and  to  have  received 
recent  attention  at  the  hands  of  Allen  ('96),  Chadbourne  ('97) 
and  Chapman  ('96  and  '97).  It  is  to  this  theory,  so  far  as  it 
concerns  Passerine  species,  that  I   now  invite  attention. 

In  view  of  the  endless  complexity  of  birds'  plumages  and  the 
wide  diversity  in  the  manner  of  their  acquisition  demonstrable 
even  among  a  few  Passerine  species,  it  is  not  surprising  that 
theoretical  explanations  should  flourish  as  long  as  the  facts  of 
moult  regarding  any  species  are  not  known.  To  catch  a  bird 
in  moult  is  no  easy  matter,  to  catch  him  in  all  his  moults  is  a 
task  of  considerable  magnitude  and  yet  as  fast  as  this  has  been 
accomplished,  theory  has  become  superfluous. 

Theory  has  even  gone  so  far  as  to  assert  new  growth  of 
abraided  barbs  and  barbules  by  exudations  from  a  frayed 
weather-beaten  feather,  although  most  writers  have  contented 
themselves  with  alleging  a  fresh  influx  of  pigment  or  a  redistri- 
bution of  color  granules.  No  two  of  the  upholders  of  this 
theory  of  so-called  "color  change  without  moult,"  or  "aptoso- 
chromatism,"  have  agreed  as  to  how  a  feather  thai  to  all  appear- 
ances has  been  histologically  dead  for  many  months  may  sud- 
denly absorb,  create  or  redistribute  fresh  coloring  matter  and  the 
weakest  point  of  their  theory  is  the  necessity  for  a  new  law  of 
some  sort  to  explain  the  theory.  The  mental  attitude  of  those 
who  believe  in  these  changes  is  a  curious  one.  They  usually 
admit  that  moult  is  responsible  for  the  renewal  of  one  feather 
but  claim  a  color  change  they  cannot  exactly  explain  in  the 
feather  adjoining.  They  would  have  Nature  work  according  to 
well  established  laws  in  renewing  feathers  numbers  i,  2  and  3 
of  a  series  and  then  adopt  a  new  one  for  number  4  !  They 
would  have  us  believe  that  the  shaft  of  a  feather  is  a  sort  of  an 
avian  thermometer  tube  up  and  down  which  coloring  fluids  slip 
according  to  the  seasonal  systemic  warmth  of  the  bird  !  There 
is  an  element  of  the  absurd  about  the  position  taken  by  theorists, 
but  it  is  only  fair  to  them  to  sift  the  evidence  they  bring  forward 
in  support  of  their  theories.  This  is  the  evidence  of  live  birds 
and  the  evidence  of  dead  ones.  Live  birds  must  of  necessity 
be  caged  birds,  and  dead  ones  of  course  are  chiefly  museum 
or  cabinet  specimens. 
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It  has  been  asserted  that  various  species  of  caged  birds  have 
been  seen  to  change  color  without  feather  loss.  Well,  it  is 
perfectly  true  that  some  do  change  color,  but  in  these  birds, 
as  can  be  proved,  no  actual  pigmentary  change  takes  place. 
Colors  concealed  by  feather  edgings  or  optical  effects  produced 
by  structure  may  be  intensified  by  gradual  loss  of  parts  of  the 
feathers  and  as  these  minute  parts  will  not  be  found  in  the  cage, 
those  who  are  ignorant  of  simple  principles  of  wear  will  see  a 
"brightening  by  influx  of  pigment."  The  adult  Purple  Finch 
{Carpodaciis  piirpurciis)  and  adult  Indigo  Bunting  {^Passerina 
cyaned)  both  brighten  veiy  perceptibly  by  wear  alone  as  I  can 
testify.  The  former  has  no  prenuptial  moult,  the  latter  has  one 
confined  to  the  body  plumage.  Theorists  class  both  together 
and  lump  with  them  a  lot  of  other  species,  among  which 
similar  changes  are  observed  by  them  or  by  their  friends  and 
the  crudest  observations  and  baldest  statements  are  offered  as 
"proof"  of  new  color. 

From  the  extensive  literature  of  the  subject  we  learn  that  ob- 
servers of  caged  birds  have  failed  to  bar  out  the  possibility  of 
moult,  and  in  species  that  regularly  only  renew  a  small  portion 
of  their  plumage  at  the  prenuptial  moult  (particularly  the  small 
feathers  about  the  head)  I  have  no  doubt  that  moult  has  oc- 
curred, the  tiny  feathers  being  whirled  out  of  the  cage  by  a  puff 
of  air  or  rolled  up  to  almost  nothing  if  sprinkled  from  the  bath 
or  drinking  cup.  It  is  not  often  that  many  are  cast  off  at  one 
time  and  they  are  so  extremely  small  that  the  entire  plumage  of 
the  head  of  a  bird  the  size  of  a  Song  Sparrow  {Melospiza  fasciatd) 
may  be  held  between  the  thumb  and  forefinger.  Did  any  of  the 
theorists  ever  try  blowing  away  such  a  pinch  of  feathers  even  in 
a  small  room  and  see  how  many  he  will  find  ?  Some  idea  of  the 
relative  size  of  feathers  may  be  gained  from  plate  I,  on  which 
those  of  a  Bobolink  {Dolichonyx  orysivorns),  a  good  sized  Pas- 
serine bird  are  figured.  In  order  to  give  some  idea  of  their 
relative  number,  I  have  made  actual  count  of  all  the  contour 
feathers  on  a  spring  male.  The  enumeration  of  the  minute 
down-feathers,  semiplumes  and  filoplumes  I  leave  to  others. 
The  result  of  my  count  is  as  follows  : 
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Alar  Tracts 492  Ventral  Tract 465 

Humeral  Tracts 96  Caudal  Tract 55 

Capital  Tract 1385  Lumbar  Tracts 70 

Dorsal  Tract 506  Crural  Tracts 166 

Total 3235 

The  actual  number  of  feathers,  however,  is  not  nearly  so  im- 
portant as  their  size,  and  I  will  venture  to  assert  that  over  50% 
of  the  total  number  are  no  larger  than  those  shown  on  plate  I, 
fig.  17,  while  hundreds  of  them  are  almost  microscopic.  The 
Bobolink  is  one  of  the  species  cited  by  several  observers  as 
chansfine  from  buff  to  black  without  feather  loss  because  no 
feathers  are  found  in  cages.  The  most  plausible  evidence  yet 
advanced  is  Dr.  A.  P.  Chadbourne's  ('97)  but  even  this  ob- 
server admits  that  his  cage  was  not  protected  by  any  netting. 
F'urthermore  he  leads  us  to  expect  tremendous  feather-loss  and 
estimates  the  number  of  feathers,  kind  not  specified,  at  2634. 
As  most  of  the  feathers  of  a  Bobolink  are  extremely  small,  a 
wing  beat  would  readily  drive  them  out  of  the  cage.  Suppose 
now  a  caged  bird  possessed  the  dark  wings  and  tail  often  found 
in  autumn.  Without  moult  the  loss  of  their  buff  edgings  com- 
bined with  the  ragged  state  in  which  we  find  them  later  might 
easily  produce  a  color  that  would  pass  for  black  and  if  numer- 
ous body  feathers  had  been  knocked  out,  as  is  often  the  case, 
before  observations  upon  a  specimen  began,  it  would  be  easy 
to  overlook  a  partial  moult.  I  know  from  personal  experience 
how  easy  it  is  to  fail  to  find  by  examination  the  tiny  feather 
sheaths  which  are  quickly  lost  even  before  the  black  portion  of 
the  yellow  tipped  feathers  pushes  out  into  view  among  the  con- 
cealing buff  feathers.  Havdng  pointed  out  some  of  the  possibili- 
ties of  error  in  observations,  I  may  add  that  Dr.  Chadbourne!s 
Bobolink  and  one  or  two  others  that  have  not  been  preserved  by 
their  owners  are  certainly  unique.  There  is  no  lack  of  evidence 
that  other  caged  Bobolinks  undergo  a  fairly  complete  moult  in 
the  spring  and  I  have  personally  watched  several  birds  and  seen 
others  that  had  completed  the  process.  Even  admitting  that 
some  birds  can  and  do  turn  black  as   asserted,  it   is    no   proof 
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whatever  that  such  change  ever  can  or  does  occur  in  the  wild 
state.  If  caged  birds  prove  anything  they  prove  that  under 
pecuHar  and  abnormal  environment  the  process  of  moult  is 
curiously  suspended  or  modified  by  such  factors  as  food, 
warmth,  fright,  etc.,  but  if  color  changes  in  wild  birds  are  to  be 
explained  by  what  a  (ew  captive  birds  are  alleged  to  have  done, 
there  are  likely  to  be  sceptics  who  question  the  accuracy  of 
such  observations. 

The  dulness  of  the  plumage  of  sick  birds  and  subsequent 
brightening  has  been  noticed,  but  it  is  simpler  to  attribute  the 
improvement  rather  to  the  renewal  of  the  neglected  oiling  and 
preening  than  to  colors  within  the  feathers  themselves. 

Theorists  support  their  arguments  by  telling  us  that  the  color 
of  Canary  Birds  may  be  changed  by  food,  but  they  fail  to  tell 
us  that  the  administration  of  Cayenne  pepper  must  be  begun 
weeks  before  a  moult,  the  nezv  feathers  coming  in  of  a  different 
color  from  the  old.  Therefore  any  bald  statement  that  diet  will 
effect  color  change  in  feathers  needs  to  taken  with  a  grain  of 
salt.  Sauermann  ('89)  has  made  some  interesting  experiments 
that  any  bird-fancier  will  confirm  if  questioned. 

Another  assertion  of  theorists  is  that  a  feather  is  not  a  dead 
structure,  but  possessed  of  some  sort  of  vital  connection  with 
the  body  or  capable  at  least  of  internal  cell  activity.  Experi- 
ments with  feathers,  even  while  attached  to  the  skin  of  a  living 
bird,  show  that  mechanical  recoloration  is  possible,  but  this  is 
no  proof  that  such  a  thing  can  occur  except  by  artificial  means. 
The  penetrative  power  of  oils  and  staining  reagents,  be  the  ab- 
sorbing substance  organic  or  inorganic,  is  well  known  and  every 
biologist  is  aware  that  dead  tissues  stain  more  readily  in  most 
cases  than  living  ones.  In  the  case  of  feathers  we  are  dealing 
with  structures  that  are  (except  in  the  minds  of  theorists)  when 
mature,  cut  off  from  further  vital  connection  with  the  body,  and 
to  assume  a  re-opening  of  this  connection,  or  stranger  still,  a 
revival  of  cell  activity  in  dead  tissue  is  simply  a  tacit  confession 
that  the  first  principles  of  moult  have  not  been  apprehended. 
Microscopic  investigations  are  always  impressive,  but  they  lose 
force  when  employed  in  support  of  a  theory  which  is  not  only 
quite  superfluous,  but  does  not  even  accord  with  known  facts. 
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Turning  now  from  the  evidence  of  caged  birds  to  that  derived 
from  museum  skins  what  do  we  find  ?  Again  superfluous 
theory,  and  a  perversion  of  facts  to  fit,  based  on  the  most  super- 
ficial observations.  Without  taking  pains  to  learn  even  the 
simplest  facts,  our  foreign  brethren  and  some  too  on  this  side  of 
the  ocean  have  offered  triumphantly  mixed  plumages  as  proof  of 
color  change  without  moult,  and  extremists  believe  in  a  rebuild- 
ing of  the  worn  margins  of  feathers,  or  at  least  in  their  vitality, 
because  they  see  with  a  microscope  pores  which  exude  some- 
thing.     Some  writers  wax  eloquent  upon  the  subject. 

"  Foci  "  and  "  spreading  areas  of  color"  are  observed  and  a 
series  of  feathers  showing  the  changing  pattern  are  plucked  out 
and  figured  in  blissful  ignorance  that  all  the  various  patterns 
were  present  in  the  feathers  when  they  developed  at  the  last 
period  of  moult.  Just  such  feathers  (as,  for  instance,  some 
from  the  breast  of  a  Bobolink  plate  I,  figs.  1-6)  may  be  found 
fresh  and  new  after  a  moult  or  worn  and  frayed  and  perhaps 
in  juxtaposition  with  newly  grown  ones  at  a  later  season  of 
moult,  as  proved  by  scores  of  species  treated  in  the  present 
paper.  There  is  not  the  slightest  evidence  of  recoloration,  the 
alleged  changes  being  easily  and  naturally  explicable,  as  due  to 
the  normal  sequence  of  normal  moult  modified  by  normal  wear. 
The  true  explanation  of  the  plumages  of  such  species  as  the 
Rose-breasted  Grosbeak  {Habia  liidoviciaiia),  Baltimore  Oriole 
(^Icterus galbidd),  Orchard  Oriole  [Icterus  spurius),  Indigo  Bunt- 
ing {^Passcriiia  cyanca),  Bobolink  {^Doliclionyx  oryzivovus)  and 
other  alleged  examples  of  color  change  without  moult  will  be 
found  under  these  species,  and  all  mixed  plumages  are  readily 
explained  without  resort  to  theory,  if  the  fundamental  principles 
of  moult  are  once  firmly  fixed  in  mind.  I  have  examined 
something  like  15,000  birds  during  the  last  few  years  and  I 
find  none  which  do  not  conform  to  the  definite  laws  of  moult 
and  wear  which  I  have  laid  down.  I  often  wonder  at  the 
temerity  of  theorists  who,  with  a  mere  handful  of  specimens 
taken,  perhaps,  all  at  one  season,  do  not  hesitate  to  betray  their 
ignorance  of  the  foundation  facts  of  plumage.  As  long  as  they 
do  not  apprehend  them,  their  conclusions  are  not  to  be  taken 
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seriously  and  as  long  as  they  are  unaware  that  the  plumage  of 
a  specimen  may  be  the  resultant  of  no  less  than  three  moults, 
that  old  and  young  may  moult  quite  differently  and  that  males 
and  females  may  not  moult  alike,  of  what  value  are  their 
theories  ? 

Dr.  Chadbourne  in  his  paper  previously  cited  asserts  that 
the  skin  of  a  Bobolink  taken  March  i,  in  Brazil,  proves  color 
change  and  moult  going  on  simultaneously.  An  understanding 
of  the  A  B  C  of  moult  shows  that  the  first  assumption  is  without 
support  and  that  the  bird  is  a  typical  adult  male  undergoing 
a  perfectly  normal  and  complete  prenuptial  moult  as  already 
explained  by  Mr.  Chapman  ('97).  The  feathers  of  the  worn 
adult  winter  dress  are  found  at  exactly  the  points  where  they 
are  regularly  found  in  all  Passerine  species  before  a  moult  is 
completed  and  the  whiteness  of  the  abdomen  is  not  due  to 
albinism  as  the  writer  suggests,  but  to  the  normal  fading  of 
feathers  that  were  almost  white  when  assumed  in  the  autumn. 
I  have  examined  the  bird  and  agree  with  Mr.  Chapman  that 
no  new  white  feathers  are  discoverable  (the  one  figured  by 
(Chadbourne,  yii'//',  '97,  plate  la,  fig.  2)  certainly  does  not  look 
like  a  new  one),  all  of  them  being  much  worn.  Therefore  the 
"proof"  that  they  will  turn  black  rests  on  a  single  feather 
by  what  means  determined  as  of  new  growth  we  are  not  in- 
formed. In  like  manner  his  statement  that  the  black  feathers 
regularly  sprinkled  on  the  throats  of  adults  in  autumn  will 
shortly  turn  buff  is  not  in  accordance  with  facts  for  these  feath- 
ers become  the  old  worn  ones  found  on  the  March  bird,  {i.e., 
feather,  plate  la,  fig.  4  would  wear  to  fig.  3).  In  fig.  5  is  shown 
an  autumn  feather  that  would  be  found  in  spring  with  the  foci 
unchanged.  In  fig.  i  we  see  another  old  black  feather  that  was 
just  the  same  color  when  it  grew  at  the  postnuptial  moult.  Not 
one  of  these  feathers  therefore  has  been  correctly  interpreted  and 
what  is  true  of  this  plate  is  true  of  others  that  are  considered 
convincing  proofs  of  alleged  color  changes  in  other  species. 

Now,  to  maintain  in  the  face  of  these  facts  about  which  there 
can  be  no  question,  that  moult  and  a  color  change  may  coexist 
in  such  a  warping  of  facts  to  fit  a  theory,  that  even  the  em- 
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phasis  of  italics  and  small  capitals  is  not  convincing.  While 
Dr.  Chadbourne's  paper  is  a  model  of  exactness  in  details,  the 
real  facts  do  not  bear  out  his  conclusions,  nor  are  his  explana- 
tions the  simplest  possible.  As  his  evident  skill  in  micro- 
scopic tecnique  will  be  apt  to  carry  much  weight,  I  have  criti- 
cized his  paper  at  some  length  because  it  embodies  most  of  the 
unsubstantial  foundations  on  which  modern  theory  rests.  The 
views  of  many  of  the  earlier  writers  have  already  been  analyzed 
by  Dr.  Allen  ('96)  and  need  not  be  specified  here.  Suffice  it 
to  say,  therefore,  that  however  pleasing  all  the  various  theories 
may  have  been  they  have  set  aside  the  following  facts  :  First 
the  normal  histology  of  the  feather;  Second,  the  normal  moult ; 
Third,  the  normal  sequence  of  plumages ;  and  Fourth,  the 
normal  effects  of  wear.  A  proper  comprehension  of  these  four 
basal  facts  will  entirely  eliminate  the  necessity  of  abnormal 
color  change  while  at  the  same  time  explaining  every  plumage 
easily  and  naturally.  If  Nature  must  be  assisted  in  a  perfectly 
well  understood  moult  by  a  process  of  color  change  about 
which  no  two  of  its  champions  offer  the  same  explanation,  it 
seems  to  me  that  Nature's  ability  to  follow  the  same  laws  in  all 
cases  is  discredited  because  these  champions  of  supposed  new 
ones  have  failed  to  recognize  the  old.  I  am  not  the  first  to 
reach  these  conclusions,  but  many  of  my  predecessors  in  the 
field  were  much  hampered  by  lack  of  material  to  confirm  their 
opinions.  Bachman  ('39)  had  a  good  idea  of  moult  among 
North  American  species  in  spite  of  some  errors.  Since  his 
day  no  comprehensive  article  touching'  upon  our  birds  has  been 
written  until  Mr.  Witmer  Stone  ('96)  made  clear  the  different 
plumages  of  certain  species.  I  might  cite  other  reliable  writers 
besides  these  two  so  far  apart  in  point  of  time  so  near  together 
in  point  of  view,  but  it  would  serve  here  no  good  purpose. 

Years  ago  a  theory  was  current  that  Swallows  hibernated 
beneath  the  mud  of  ponds.  The  fact  that  they  could  not  do  it 
and  did  not  do  it  is  a  lesson  that  our  modern  color-change  the- 
orists would  do  well  to  take  to  heart.  Nowhere  among  living 
organisms  do  restorative  changes  in  tissue  take  place  without 
destruction  or  casting  off  of  the  old.      Consequently  belief  that 
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a  feather  which  regularly  develops,  dies  and  is  cast  off,  can  pos- 
sibly violate  such  a  universal  law  is  not  only  contraiy  to  com- 
mon sense  but  contrary  as  well  to  every  established  fact  regard- 
ing- the  moultinsr  of  birds. 


VI.  OUTDOOR  STUDY  OF  MOULT 
Seasons  of  Moult 

This  is  a  pleasant  and  fascinating  side  of  the  subject  of  moult 
for  it  takes  us  out  into  the  open  air  of  woods  and  fields. 
Hot,  muggy  August  has  been  considered,  the  month  of  moult 
in  the  vicinity  of  New  York  city,  and  it  will  surprise  some  of  us 
to  learn  that  many  of  our  local  species  quite  complete  their  winter 
plumage  before  August  arrives,  while  others  do  not  begin  to 
assume  it  until  the  month  has  long  passed.  Although  this 
month  does  mark  the  high  tide  of  moult,  especially  among 
the  adults  of  a  great  many  species,  there  are  few  months  in  the 
year  when  one  species  or  another  does  not  show  evidences  of 
feather  loss  just  past  or  just  beginning.  A  complete  moult  is 
accomplished  in  from  four  to  six  weeks,  stray  feathers  continu- 
ing to  appear  for  a  much  longer  period,  but  partial  moults  re- 
quire much  less  time.  The  young  of  most  of  our  Passerine 
species  remain  in  the  nest  about  two  weeks,  a  little  more  or 
less  according  to  size,  this  period  corresponding  very  nearly  to 
the  duration  of  the  natal  down. 

The  growth  of  the  juvenal  plumage  begins  while  the  young 
bird  is  still  in  the  nest,  the  wings  and  tail  requiring  several 
weeks  to  reach  maturity.  Birds  hardly  able  to  fly  will  be  found 
which  already  show  signs  on  the  breast  of  the  first  winter 
plumage  ;  these  species  as  a  rule  do  not  lose  the  wings  and 
tail  at  the  postjuvenal  moult  ;  others  however  do,  and  usually 
such  birds  will  have  worn  the  juvenal  plumage  for  many  weeks 
before  the  postjuvenal  moult  begins. 

The  blending  together  of  the  moults  of  the  young  bird  makes 
it  difficult  to  assign  the  time  required  for  any  one  of  them  and 
the  time  varies  with  each  species.      It  can  be  said,  however,  that 
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the  first  winter  plumage  may  be  practically  complete  within  a 
month  after  the  nest  is  abandoned,  the  ju venal  having  been  com- 
pleted in  less  than  half  that  period. 

The  adults  of  early  nesting  species,  for  example,  the  Crow 
{Corviis  amcricanus)  or  Worm -eating  Warbler  {Hclmitlicriis 
veruiivonts),  begin  to  moult  by  the  end  of  June  when  the  post- 
nuptial moult  may  be  said  to  begin.  These  represent  an  ill- 
defined  class  of  early  breeding  birds  whose  young  appear  to- 
wards the  end  of  May  or  earlier  and  who  raise  but  one  brood 
in  the  season.  Another  class  comprises  the  later  breeding 
species  raising  but  one  brood  hatched  towards  the  end  of  June 
like  the  Bobolink  {poHclionyx  oryzivonis)  or  Wood  Thursh  {Tur- 
diis  iiiiisfclimis),  which  moult  late  in  July.  A  third  class  com- 
prises birds  that  regularly  raise  two  broods  like  the  Song  Spar- 
row {^Alclospi.'za  fascia  fa)  or  Field  Sparrow  {Spizclla  piisilla),  the 
first  appearing  towards  the  end  of  May,  the  second  in  July. 
The  first  brood  begins  the  postjuvenal  moult  late  in  August, 
the  second  moults  in  September  and  October.  Belated  broods 
are  puzzling  and  are  probably  mistaken  for  third  broods  by  the 
average  observer.  It  is  my  opinion  that  none  of  our  local 
species  regularly  raises  more  than  two  broods  (and  few  of  them 
more  than  one)  in  one  season,  for  a  bird  taken  in  nuptial  dress, 
whether  accompanied  by  young  or  not,  when  many  other  birds 
of  the  same  species  show  a  symmetrical  and  extensive  develop- 
ment of  the  moult  is  suggestive  evidence,  not  of  a  third,  but  of 
a  belated  brood.  My  grouping  into  three  classes  is  purely  arti- 
ficial, however,  and  only  done  because  it  is  convenient  to  think 
of  species  thus  grouped. 

From  what  I  have  already  said  it  is  easy  to  understand  what 
a  confusion  of  moulting  birds  maybe  found  during  July,  August 
and  September.  The  postnuptial  moult  of  adults  regularly 
precedes  the  postju\'enal  in  the  same  species  although  young 
birds  may  overtake  adults  in  assuming  fall  plumage  if  they  do  not 
renew  the  flight  feathers.  If  adults,  then,  begin  a  moult  in 
June  they  complete  it  in  July,  if  they  begin  in  August  they  end 
in  September  and  late-nesting  species  like  the  Goldfinch  {Spimis 
trisfis)  begin   in   September  to  finish  in  October  and   even   No- 
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vember.  Belated  broods  of  young  birds  may  delay  the  moult 
of  their  parents  far  beyond  the  usual  limits.  As  for  the  mi- 
grants which  reach  us  from  the  north  their  moult  is  usually 
completed  almost  entirely  before  they  reach  us. 

December  and  January  are  generally  the  only  months  in  the 
whole  year  when  most  evidences  of  moult  are  lacking  in  the 
specimens  obtained  here.  In  February  some  of  the  birds  that 
have  wintered  with  us  begin  to  shows  signs  of  the  prenuptial 
moult.  The  Ipswich  Sparrow  {Amniodyovms  princeps)  from  the 
end  of  this  month  to  the  end  of  March  acquires  new  feathers 
about  the  head  and  throat  and  the  last  of  March  marks  the 
beginning  of  a  neatly  or  quite  complete  renewal  of  body  feathers 
in  the  Myrtle  Warbler  {Dciidroica  coronata).  April  marks  a 
partial  prenuptial  moult  in  several  local  species,  among  them 
the  Goldfinch  {Spinns  tristis)  and  the  White-throated  Sparrow 
[Zoiwtricliia  albicoUis).  During  April  and  May  the  young  of 
early  hatched  species  begin  to  appear  and  among  a  host  of 
migrants  on  their  way  north  a  few  birds  are  found  showing  stray 
"pin  feathers"  which  tell  of  a  moult  accomplished  perhaps  far 
away  in  the  south.  I  have  roughly  indicated  what  each  month 
in  the  year  may  teach  us  regarding  the  moult  and  I  turn  now  to 
another  subject  which  has  been  a  matter  of  some  controversy. 

Migration  After  Moult 

It  is,  perhaps,  not  generally  believed  that  birds  depart  from 
their  breeding  grounds  immediately  after  the  moult,  but  there 
are  two  cogent  reasons  in  favor  of  this  view.  One  is  the  fact 
that  many  species  in  the  vicinity  of  New  York  city  do  disap- 
pear directly  after  and  sometimes  before  assuming  winter  plum- 
age, and  the  other  is  the  fact  that  none  of  the  species  which 
breed  farther  north  arrive  here  before  the  last  traces  of  the 
moult  are  nearly  if  not  quite  obliterated.  I  have  never  seen  a 
passing  migrant,  except  possibly  the  White-bellied  Swallow 
{Tachvcincta  bico/or),  showing  signs  of  immaturity  in  the  flight- 
feathers.  In  the  spiing  too  for  that  matter  very  few  of  the  ar- 
rivals from    the   south  show  any    signs  of  the  moult,  through 
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which,  from  the  freshness  of  their  feathers  we  know  they  must 
have  passed.  The  postjuvenal  and  the  postnuptial  moults  are 
virtually  completed  so  far  as  the  flight-feathers  are  concerned 
before  the  species  moves  south.  Most  of  the  Flycatchers  and 
Swallows,  however,  disappear  before  these  moults  begin,  but 
they  and  a  few  others  are  exceptions.  The  progressive  shrink- 
age or  involution  of  the  sexual  organs  of  adults  is,  as  a  rule, 
quite  marked  before  the  postnuptial  moult  sets  in,  and  it  is 
highly  improbable  any  further  attempt  to  rear  young  is  ever 
made  once  this  retrograde  process  has  begun.  When  the  last 
brood  is  on  the  wing  and  well  able  to  care  for  themselves,  the 
moult  of  the  parents  begins,  that  of  the  male  starting  a  little 
before  that  of  the  female  as  becomes  evident  when  a  pair  can  be 
secured.  As  the  female  attends  to  the  wants  of  her  family 
longer  than  does  the  male,  it  is  not  surprising  that  her  moult 
should  be  the  later.  We  can  readily  believe  that  when  a 
brood  is  raised  to  take  the  place  of  accidentally  destroyed  eggs 
or  young,  the  involution  and  the  moult  are  both  delayed.  As 
almost  all  of  our  migratory  species  move  south  on  the  comple- 
tion of  a  moult  which  is  accomplished  somewhat  earlier  in 
adults  than  in  their  progeny,  it  is  natural  to  expect  the  former 
to  go  first.  My  actual  experience  is  that  the  last  loiterers  of 
many  of  our  summer  breeding  species  are  young  birds.  Some 
species  disappear  almost  entirely,  as  for  instance  the  Golden - 
crowned  Thrush  (^Seiunis  anrocapillus)  and  later  reappear  when 
migrants  from  the  north  arrive  to  replace  them.  The  first 
comers  are  not  always  adults  but  they  are  very  apt  to  be. 

Species  near  the  northern  limit  of  their  breeding  range,  such 
for  instance  as  the  Hooded  Warbler  {^Sylvauia  viitrata)  or  Blue- 
winged  Yellow  Warbler  {HclminthopJiila  pinns),  rapidl}^  disap- 
pear on  completing  their  moult.  The  specimens  obtained  late 
in  the  season  all  prove  to  be  young  birds,  and  this  is  the  case 
with  many  species  that  I  have  pursued  with  the  object  of  secur- 
ing adults.  The  evidence  of  moult  is  that  old  birds  migrate 
south  first  because  they  are  ready  first. 

It  is  an  undoubted  fact  that  when  a  species  has  an  extensive 
breeding  range,  the  birds   towards  its   southern    limits   begin  to 
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moult  earlier  than  those  at  its  northern.  I  fancy  that  this  has 
something  to  do  with  the  great  individual  variation  we  see  in 
immature  birds  the  following  summer.  A  species  that  might 
raise  two  broods  at  the  south  would  perhaps  raise  but  one  at 
the  north  and  we  might  suppose  the  older  birds  to  be  more 
vigorous.  It  is  apparently  the  case  with  species  raising  two 
broods  everywhere.  Young  birds  show  variable  vigor  and  pre- 
sumably the  highest  plumaged  are  the  oldest  and  the  ones  most 
likely  to  assume  at  the  postjuvenal  moult  feathers  that  in  the 
younger  would  not  be  donned  until  the  prenuptial  period. 

Preponderance  of  Young-  in  Autumn 

There  is  another  matter  which  comes  in  naturally  at  this 
point.  The  vexed  question  why  young  birds  are  obtained  in 
the  autumn  in  such  overwhelming  abundance  as  compared  with 
adults  has  never  been  solved.  Various  explanations  have  been 
offered  but  none  of  them  seems  adequate.  Several  causes 
probably  contribute  to  make  adults  in  fall  plumage  so  rare  in 
collections  and  I  have  a  new  one  to  add  which  I  believe  is  an 
important  factor  in  the  case.  It  is  simply  that  the  old  birds 
take  better  care  of  themselves  and  the  young  most  frequently 
fall  victims  to  our  powder  and  shot.  Anyone  who  has  chased 
a  family  of  Towhees  {Pipilo  cn'tJiroplitJialmits)  along  a  hedge  row 
will  be  prepared  to  admit  that  it  is  the  parents  who  skip  along 
at  the  head  of  the  procession  with  surprising  alacrity.  In  the 
autumn  do  we  not  find  adult  Wood  Pewees  {Contopus  vircns) 
and  Scarlet  Tanagers  {Piranga  erytlirovuias)  almost  inaccessible 
at  the  very  tops  of  the  tallest  trees  ?  If  anyone  doubts  whether 
old  birds  take  good  care  of  themselves  let  him  use  his  gun  with 
this  idea  in  view  before  the  woods  and  fields  are  invaded  by  a 
host  of  passing  migrants  from  the  north.  Just  as  soon  as  the 
young  of  our  summer  species  reach  a  stage  when  they  no  longer 
need  to  be  fed  by  their  parents,  the  latter  cannot  be  lured  by 
the  most  seductive  squeakings  one  can  muster  which  earlier 
would  have  thrown  them  into  a  high  state  of  excitement  and 
remonstrance.      It  is  the  young  that  are  attracted  by  the  sounds 


PASSERINE   BIRDS   OF   NEW    YORK  129 

and  the  adults  may  sometimes  be  observed  slipping  away  at  the 
first  alarm.  Their  timidity  is  probably  increased  by  the  somewhat 
disabled  state  in  which  they  find  themselves  owing  to  the  moult. 
While  the  feather  loss  at  this  time  is  so  carefi.dly  compensated 
for  by  feather  gain  that  birds  as  a  rule  are  very  little  crippled  in 
their  locomotive  powers,  still  we  may  well  suppose  they  feel 
some  anxiety  as  to  their  ability  to  escape  when  their  feathers  are 
only  partly  developed  or  new  and  untried.  We  must  also  take 
into  consideration  the  endeavor  manifested  by  birds  to  lead  their 
young  out  of  danger,  a  trait  which  may  influence  them  to  a 
greater  or  less  extent  after  the  young  are  quite  able  to  shift  for 
themselves.  In  flocks  of  migrants,  too,  it  seems  to  be  the  old 
birds  that  first  take  alarm  and  the  loiterers  almost  invariably 
prove  to  be  the  young  birds  that  have  not  learned  the  dangers 
of  delay.  The  early  banding  together  and  departure  south  of 
the  adults  of  a  particular  species  that  has  reared  young  in  a 
locality  near  the  northern  limit  of  that  species  may  account  in 
great  measure  for  the  apparent  rarity  of  local  adults  because 
few  of  us  care  to  brave  the  midsummer  sun,  in  pursuit  of  them, 
but  it  does  not  explain  "'hy  among  the  hords  of  migrants  from 
more  northern  breeding  regions  so  few  adults  are  secured.  The 
theory  of  a  migration  of  adults  by  a  different  route  from  that 
taken  by  the  young  birds  may  explain  some  cases  and  the  rela- 
tively greater  number  of  young  due  to  the  natural  increase  of 
species  will  account  for  a  part  of  the  existing  disproportion  but 
none  of  these  explanations  is  adequate.  It  is  a  subject  where 
field  work  and  closet  study  go  hand  in  hand  and  it  remains  to 
be  proved  whether  my  theory  of  personal  safety,  the  only  one 
I  advance  in  these  pages,  will  be  displaced  by  a  better. 

In  collections  the  proportion  of  young  birds  taken  in  the 
spring  when  it  is  possible  to  determine  their  age  is  far  smaller 
than  in  the  fall.  In  fact  adults  and  young  seem  to  be  about 
evenly  divided  in  numbers,  except  in  the  case  of  bright  colored 
species  where  the  brilliant  adults  have  evidently  attracted  the 
collector's  attention  more  than  the  duller  young  birds. 

Ann.'XLS  X.  V.   Acad.  Scl,  XIII,  Aug.  4,  1900 — 9. 
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VII.    PLUMAGES    AND     MOULTS     OF    NEW    YORK 

SPECIES 

Classification  of  Moult 

No  attempt  has  ever  been  made  to  group  North  American 
birds  according  to  the  manner  of  their  moulting  and  it  is  cer- 
tainly desirable  that  an  outline  of  some  system  of  classification 
should  be  traced,  imperfect  as  is  our  present  knowledge  of  the 
subject.  Among  the  Passerine  species  of  New  York,  which 
include  nearly  all  of  those  of  eastern  North  America,  will  be 
found  the  greatest  diversity  of  moult  not  only  in  the  different 
species,  but  in  individuals  of  the  same  species,  not  to  mention 
the  peculiarities  due  to  the  age  and  sex  of  these  individuals. 
Large  series  of  birds  taken  at  the  proper  season  are  necessary 
to  determine  which  are  the  exceptions  and  which  the  rule,  and 
until  more  positive  light  of  this  nature  is  thrown  upon  the 
species  that  moult  when  south  of  the  United  States,  the  status 
of  some  of  them  must  remain  a  matter  of  doubt. 

Aside  from  ascertaining  the  facts  of  moult  in  each  species,  the 
greatest  difficulty  lies  in  the  impossibility  of  drawing  any  hard 
and  fast  line  between  groups  or  classes  that  may  be  proposed. 
The  only  invariable  moult  is  the  postnuptial  which,  except  in  a 
very  few  rare  cases,  is  absolutely  complete  and  takes  place  in  all 
species  at  the  close  of  or  soon  after  the  breeding  season  peculiar 
to  each.  The  dividing  line,  however,  between  species  with  a 
postnuptial  moult  only  and  those  that  undergo  a  prenuptial  as 
well,  is  not  a  definite  one.  Some  appear  to  undergo  only  one 
prenuptial  moult,  that  of  the  first  year  of  their  life,  and  form  a 
connecting  link  between  groups  of  birds  that  moult  annually 
and  those  that  moult  twice  a  year,  but  as  the  females  of  such 
species  usually  omit  the  prenuptial  changes  of  the  male,  it 
seems  advisable  to  consider  them  all  as  a  special  class  of  birds 
moulting  annually. 

As  in  plumage  so  in  moult,  classification  must  depend  pri- 
marily upon  the  males  and  the  extent  of  their  prenuptial  changes 
seems  to  afford  a  good  basis  for  classifying  birds  with  semi- 
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annual  renewal  of  plumage.  With  those  of  annual  renewal, 
however,  we  must  go  back  to  the  postjuvenal  moult  which  im- 
poses upon  species  characters  that  they  retain  for  a  twelve- 
month. But  here  again  there  is  no  sharp  dividing  line,  and 
without  large  series  of  specimens  to  eliminate  individual  varia- 
tions, it  is  extremely  easy  to  classify  wrongly.  For  instance^ 
the  Horned  Lark  [Otocoris  alpcstris)  would  seem  to  belong  to 
Group  A,  and  yet  many  late  winter  specimens  show  new  growth 
of  a  few  feathers  about  the  chin  and  the  eyes,  suggesting  the 
transference  of  this  species  to  Group  J.  In  another  species,  the 
Snowflake  {Plcctroplicnax  nivalis),  the  regular  and  more  exten- 
sive growth  of  feathers  in  the  same  regions  has  led  me  to  place 
it,  with  some  hesitation,  in  Group  J,  because  a  like  extent  of 
renewal  in  the  Lapland  Longspur  {Calcarius  lappoiiicns)  pro- 
duces visible  changes  that  in  the  Snowflake  are  not  apparent. 

It  is  possible  that  when  we  know  more  of  the  birds  classed 
under  E  and  F,  both  these  groups  may  prove  superfluous  and 
the  species  turn  out  to  moult  to  an  extremely  limited  extent 
every  year,  but  I  hardly  think  so.  They  now  contain  birds  that 
in  some  individuals  at  least  accomplish  by  moult  at  the  post- 
juvenal period  what  is  delayed  in  others  until  the  prenuptial. 

The  groups  I  propose  are  fairly  distinct  for  the  majority  of 
the  species  included  in  them  although  there  are  some  birds  that 
vary  so  in  the  extent  of  their  moult  as  to  properly  belong  to 
several-  For  example,  there  may  be  enough  difference  in  two 
male  White-throated  Sparrows  [Zonotrichia  albicollis)  to  warrant 
placing  one  in  Group  I  and  the  other  in  J,  while  of  two  females 
one  might  be  placed  in  J  and  the  other  in  C. 

In  species  that  undergo  a  prenuptial  moult  there  may  be 
found  every  gradation  from  birds  that  renew  the  whole  of  their 
plumage  to  those  that  merely  gain  a  few  feathers  about  the  an- 
terior parts  of  the  head.  It  is  even  probable  that  some  of  the 
species  I  have  included  under  J  belong  more  properly  under  F 
and  possibly  even  to  the  groups  of  birds  with  annual  moult. 
With  much  material  for  study,  it  has  been  impossible  for  me  to 
be  positive  about  some  species  but  their  status  will  be  discussed 
later  on  under  the  species  themselves. 
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I.  Annual  or  Single  Moult  (Postnuptial). 

1.  Postjuveiial  Moiilt  complete. 

a.  Young  and  adults  nearly  alike  in  Winter  and  Nup- 

tial Plumages.  A 

b.  Young  and  adults   unlike  in  Winter  and   Nuptial 

Plumages.  B 

2.  Postjiivenal  Moult  incomplete ,  not  involving  remiges  nor 

rectrices. 

a.  Young  and  adults  nearly  alike  in  Winter  and  Nup- 

tial Plumages.  C 

b.  Young  and  adults  unlike  in  Winter  and  Nuptial 

Plumages.  D 

3.  YoiDig  zi'ith  a  First  Prcniiptial  Moult,  following  incom- 

plete Postju venal  Moult. 

a.  Extensive,  including  often  rectrices  and  even  a  few 

remiges.  E 

b.  Limited  chiefly  to  the  head.  F 

n.  Seml\nnual  or  Double  Moult  (Postnuptial  and  Prenup- 
tial). 

1 .  Pre  nuptial  Moult  complete.  G 

2.  Prennptial  Moult  of  body  complete  (in   young  including 

often  the  rectrices  and  sometimes  a  few  remiges).      H 

3.  Premiptial  Moult  of  body  incomplete,  never  involving  rec- 

trices nor  remiges.  I 

4.  Prennptial  Moidt  of  body  very   incomplete   and   limited 

chiefly  to  the  head.  J 

Class  A 

Otocoris  alpestris  Ammodramus  maritimus 

"  "  praticola  Melospiza  fasciata 

"  "  leucoljema  Cardinalis  cardinalis 

Sturnus  vulgaris  Petrochelidon  lunifrons 

Molothrus  ater  Chelidon  erythrogastra 

Sturnella  magna  Tachycincta  bicolor 

Scolecophagus  carolinus  Clivicola  riparia 

Quisculus  quiscula  Stelgidopteryx  serripennis    i- 

"  "        aeneus  Vireo  noveboracensis  (C?)  hrL^XAp/.. 

Passer  domesticus  Icteria  virens  (C  ?) 
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Agelaius  phoeniceus 
Passerina  ciris 


Alauda  arvensis  (?) 
Myiarchus  crinitus 
Sayornis  phoebe 
Contopus  borealis 

"  virens 

Empidonax  flaviventris 
"  virescens 

"  traillii  alnorum 

"  minimus 

Pica  pica  hudsonica 
Cyanocitta  cristata 
Perisoreus  canadensis 
Corvus  corax  principalis 
"       americanus 
"        ossifragus 
Coccothraustes  vespertinus 
Acanthis  linaria 

"  ■  "       rostrata 

Carduelis  carduelis 
Spinus  pinus 
Poocaetes  gramineus 
Spizella  monticola 

"        pusilla 
Junco  hyemalis 
Melospiza  lincolnii 
Passerella  iliaca 
Pipilo  eiythrophthalmus 
Ampelis  garrulus 

"         cedrorum 
Vireo  olivaceus 
"     philadelphicus 
"     eilvus 


Class  B 

Progne  subis 

Class  C 

Vireo  flavifrons 
"  solitarius 
"  "         plumbeus 

Protonotaria  citrea 
Helinaia  swainsonii     ^  '''^'^ 
Helmitherus  vermivorus 
Helminthophila  pinus 

"  chysoptera 

Dendroica  dominica 

"  vigorsii 

Seiurus  aurocapillus      iX^' 
"        noveboracensis 
"  "  notabilis 

"        motacilla 
Sylvania  mitrata 
Mimus  polyglottos 
Galeoscoptes  carolinensis 
Harporhynchus  rufus 
Thryothorus  ludovicianus 
Troglodytes  aedon 

"  hiemalis 

Certhia  familiaris  americana 
Sitta  carolinensis 
"     canadensis 
"     pusilla 
Parus  bicolor 
.    "     atricapillus 
"     carolinensis 
"      hudsonicus 
Regulus  satrapa 

"        calendula 
Turdus  mustelinus 
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Turdus  fuscescens 
"       alicise 
"  "      bicknelli 

"       ustulatus  swainsonii 


Turdus  aonalaschkae  pallasii 
Merula  migratoria 
Hesperocichla  naevia 
Sialia  sialis 


Pinicola  enucleator 
Carpodacus  purpureus 


Icterus  galbula 

Tyrannus  verticalis  (J  ?) 
Icterus  spurius 
Guiraca  caerulea 


Class   D 

Loxia  curvirostra  minor 

"     leucoptera 
Dendroica  casrulescens  (F  ?) 

Class   E 

Class   F 

Piranga  rubra 
Dendroica  virens 
Setophaga  ruticilla 


Class  G 
Dolichonyx  oryzivorus  Cistothorus  stellaris 

Ammodramus  caudacutus  "  palustris 

"  c.  nelsoni 


c.  subvirofatus 


Milvulus  tyrannus 
Tyrannus  tyrannus 
Spinus  tristis 
Habia  ludoviciana 


Ammmodramus  princeps 

"  sandwichensis  savanna 
"  savannarum  passerinus 
"      henslovvii 

Zonotrichia  albicollis 

Spiza  americana 

Mniotilta  varia 


Class  H 

Passerina  cyanea 
Calamospiza  melanocorys 
Piranga  ludoviciana 
"       erythomelas 

Class  I 

Dendroica  tigrina 


aestiva 

coronata 

maculosa 

caerulea 

pensylvanica 

castanea 
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Dendroica  striata  Anthus  pensilvanicus 

"  blackburniae  Saxicola  oenanthe 

Class   J 

Plectrophenax  nivalis  (A  ?)  Helminthophila  peregrina 

Calcarius  lapponicus  Compsothlypis  americana 

"         ornatus  Dendroica  palmarum 
Chondestes  grammacus  "  "        hypochrysea 

Zonotrichia  leucophrys  Geothlypis  formosa 
Spizella  socialis  "  agilis 

Melospiza  georgiana  "  Philadelphia 

Lanius  borealis  "  trichas 

"        ludovicianus  Sylvania  pusilla 
Helminthophila  ruficapilla  "        canadensis 

"  celata  Polioptila  caerulea 

Descriptions  of  Species  and  their  Moults. 

The  following  pages  contain  a  description  of  each  of  the  suc- 
cessive plumages  of  every  Passerine  species  accredited  to  New 
York  state  including  introduced  foreign  species.  My  object  is 
not  so  much  to  give  a  precise  description,  such  as  may  now  be 
found  in  every  book,  as  to  throw  light  on  the  changes  effected 
by  moult  and  wear,  therefore  only  the  Juvenal  and  First  Win- 
ter Plumages  have  been  treated  at  length  because  upon  them 
depends  a  proper  understanding  of  later  stages.  The  Juvenal 
Plumage  of  a  number  of  species  is  here  described  for  the  first 
time  but  I  have  not  succeeded  in  obtaining  this  stage  oi  Almida 
arvensis,  Cardiiclis  cardiielis,  Aimnodrmims  cmidacutiis  nclsoni, 
PasscrcUa  i/iaca,  Dendroica  palmarum,  and  Geothlypis  agilis.  The 
others  are  in  my  own  collection  with  the  exception  of  eleven 
loaned  me  by  Mr.  Wm.  Brewster,  ten  by  the  American  Museum 
of  Natural  History  and  six  by  the  United  States  National 
Museum.  The  "Nomenclature  of  Colors  "  by  Ridgway  ('86) 
has  been  carefully  followed,  comparisons  have  been  made  in  a 
bright  light  and  the  nomenclature  chosen  is  that  of  the  A.  O.  U. 
Check-List,  2d  edition  ("95). 
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For  the  excellence  of  the  photographic  work  I  am  indebted 
to  the  painstaking  endeavors  of  Dr.  Edward  Leaming  and  the 
photomicrographs  are  unquestionably  the  best  and  practically 
the  only  ones  of  feathers  that  have  ever  been  reproduced.  It- 
is  needless  to  specify  the  difficulties  encountered  in  selecting 
feathers  of  similar  size  to  avoid  distortion  by  photographic  en- 
largement and  gravure  reduction. 

In  conclusion,  I  would  say  that  as  I  trace  out  the  sequence 
of  moults  and  plumages  in  species  with  which  I  have  been  un- 
familiar, it  becomes  more  and  more  evident  that  moult  and 
wear  are  quite  sufficient  to  explain  the  most  puzzling  plumages, 
and  the  only  problems  as  yet  unsolved  are  those  dealing  with 
birds  of  which  w^e  do  not  possess  enough  specimens  to  link  to- 
gether all  the  successive  plumages  into  a  .symmetrical  chain. 

TYRANNID^. 

The  Flycatchers  offer  one  of  the  most  puzzling  problems  of 
moult  to  be  found  among  our  Passerine  birds  and  the  reasons 
for  this  are  not  far  to  seek.  With  the  exception  of  two  species, 
M.  crinitiis  and  5.  pluvbc,  young  birds  and  old  migrate  south- 
ward in  the  fall  before  moulting,  to  any  marked  extent  and 
when  they  return,  show  by  their  plumage  that  at  least  one, 
and  in  some  cases  probably  two  moults  have  been  accomplished 
during  their  absence  of  six  or  seven  months.  A  few  specimens 
from  South  and  Central  America,  taken  in  January  and  March, 
show  new  growing  feathers — but  the  material  is,  much  of  it,  un- 
dated and  far  too  scanty  to  render  satisfactory  conclusions  possi- 
ble. Another  reason  may  be  found  in  the  plumage  itself,  which 
does  not  vary  much  in  color  from  season  to  season  and  close 
scrutiny  of  the  feathers  is  required  in  order  to  distinguish  old  from 
new.  The  body  plumage,  too,  is  soft  and  of  loose  texture,  even 
the  Juvenal  differing  little  from  later  stages,  so  that  wear  is  not 
very  obvious.  When,  however,  suitable  material  from  the 
tropics  is  forthcoming,  the  exact  time  of  moults  and  their  ex- 
tent will  be  settled,  but  until  then  we  must  draw  inferences 
largely  from  the  comparative  study  of  plumage. 
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Some  young  birds  undoubtedly  replace  the  body  plumage 
extensiv^ely  before  they  move  south,  as  shown  by  specimens  in 
my  collection  ;  others,  as  proved  by  their  ju venal  dress  conspicu- 
ous for  brownish  wing  bands,  reach  Guatemala  or  adjacent  coun- 
tries before  moulting.  It  seems  more  than  probable  that  the 
incoming  feathers  observed  on  birds  when  they  leave  us  de- 
note a  slow  process  of  moult  involving  later  the  wings  themselves, 
an  order  of  moult  that  would  be  a  reversal  of  the  usual  method. 
If,  however,  this  prove  to  be  the  case  then  the  transition  would  be 
effected  by  a  very  late  postju venal  moult  in  young  birds  and  the 
first  nuptial  plumage  would  be  the  first  winter  modified  by  wear. 
Some  adults,  like  the  young  birds,  begin  to  assume  a  few  new 
feathers  before  moving  southwards,  others  reach  their  winter 
haunts  in  worn  breeding  dress.  That  a  complete  postnuptial 
moult  takes  place  we  may  hardly  doubt,  for  this  moult  is  com- 
mon to  all  species  and  it  probably  takes  place  during  the  last 
months  of  the  year,  or  just  prior  at  least  to  the  postjuvenal 
moult  of  young  birds.  This  would  explain  why  all  specimens 
arriving  from  the  south  in  spring  are  in  almost  equally  fresh 
plumage,  whether  young  or  old,  seemingly  too  fresh  to  have 
been  worn  since  the  previous  autumn. 

I  have  indicated  the  difficulties  to  be  overcome  in  studying 
this  family  and  the  same  ones  confront  us  among  the  Hinindinidce 
and  a  few  other  species.  If  my  conclusions  are  erroneous  they 
fail  in  matters  of  time  rather  than  facts  of  moult. 

Milvulus  tyrannus  (Linn.).     Fork-tailed  Flycatcher 

1.  Natal  Down.      No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  including  wings  and  tail,  olive-brown  ;  coverts  and  wing-quills  narrowly 
edged  with  pale  russet.  Below,  white.  Orbital  region  dull  clove-brown.  Bill 
and  feet  brownish-black  in  dried  specimen.  The  tips  of  the  primaries  are 
rounded  and  there  is  no  yellow  crown-patch.  The  tail  is  but  five  inches  in 
length. 

3.  First  Winter  Plumage  acquired  by  a  complete  postjuv- 
enal moult  as  shown  by  two  specimens  from  Costa  Rica,  Septem- 
ber i8  (Amer.  Mus.  Nat.  Hist.  No.  48225  $  and  No.  48228  9), 
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the  male  with  two  old  primaries  still  unrenewed,  the  female  with 
five  old  ones,  and  both  with  brown  heads,  and  many  other 
feathers  of  the  juvenal  plumage.  Young  and  old  become  prac- 
tically indistinguishable. 

Males  become  glossy  black  with  yellow  crown  patch  ;  the  outer  pair  of  rectrices  are 
fully  nine  inches  in  length  and  blacker  than  those  of  the  juvenal  dress  ;  the 
three  distal  primaries  are  deeply  incised  at  the  tips,  a  peculiar  emargination. 

4.  First  Nuptial  Plumage  acquired  apparently  by  a  partial 
prenuptial  moult  which  involves  usually  only  the  body  plumage. 
The  evidence  as  to  just  what  moult  occurs  is  inconclusive. 
Two  specimens  from  Brazil,  of  February  i,  and  March  15 
(Amer.  Mus.  Nat.  Hist.  No.  36336  $  and  No.  36338  9), 
appear  to  be  in  worn  juvenal  plumage  and  are  assuming  a  few 
new  feathers  here  and  there.  Males  would  probably  show  an 
extensive  and  possibly  a  complete  moult,  and  it  may  be  that 
these  two  birds  were  males  that  failed  to  accomplish  the  post- 
juvenal  moult  at  the  usual  time.  A  specimen  (Amer.  Mus. 
Nat.  Hist.,  No.  36339  $,  Brazil,  March  11),  is  moulting  the 
primaries,  only  five  old  ones  remaining,  two  of  which  are 
emarginate,  suggestive  of  a  young  bird,  but  nevertheless  the  bird 
may  perhaps  be  an  adult. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  during  August  and  September  as  shown  by  several 
Costa  Rican,  Venezuelan,  and  Brazilian  birds.  October  speci- 
mens begin  to  show  wear  which  has  become  very  marked  in  one 
of  December  5. 

6.  Adult  Nuptial  Plumage  acquired  by  a  partial  and  per- 
haps complete  prenuptial  moult.  The  rapid  and  excessive  wear 
shown  by  this  species  points  to  a  complete  moult  which  No. 
36339,  referred  to  above,  may  exemplify.  A  female  (Amer, 
Mus.,  Nat.  Hist.  No.  36337)  Brazil,  February  i,  also  points  to 
this,  the  two  proximal  primaries  being  new. 

Female. — As  indicated  above  males  and  females  in  juvenal 
plumage  are  alike  and  both  acquire  adult  dress  at  the  post- 
juvenal  moult,  this  being  delayed  perhaps,  in  some  females,  until 
the  prenuptial  moult.  In  later  plumages  the  sexes  are  very 
similar,  the  females  usually  with  less  emargination. 
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The  difficulties  of  reaching  positive  conclusions  from  a  small 
series  is  well  illustrated  by  this  species,  especially  as  the  age 
and  sex  of  some  specimens  is  open  to  doubt. 

Tyrannus  tyrannus  (Linn.).     Kingbird. 

1.  Natal  Down.      Mouse-gray. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  including  wings,  dull  clove-brown  usually  darkest  on  pileum,  the  feathers  of 
nape  and  rump  obscurely  edged  with  cinnamon,  wing  coverts  edged  with  pale  buff 
including  two  indistinct  wing  bands,  secondaries  with  yellowish  white,  primaries 
and  tertiaries  with  dull  white  ;  tail  black,  tipped  with  brownish  white  especially 
outer  rectrices.  Below,  pure  white,  a  grayish  band  tinged  with  buff  across 
jugulum.  Bill  and  feet  dusky,  becoming  black.  The  first  and  second  primaries 
are  rounded,  and  without  emargination  (plate  II,  fig.  18)  and  no  crown 
patch  exists. 

3.  First  Winter  Plumage  acquired  by  a  late  postju venal 
moult  which  is  probably  complete,  so  far  as  indicated  by  a  (qw 
scanty  facts.  Specimens  taken  late  in  August  and  up  to  Sep- 
tember 1 6  show  new  growth  of  feathers  scattered  about  the 
head,  throat  and  back.  The  head  and  back  evidently  become 
darker,  the  pectoral  band  grayer  and  more  diffused  and  a  few 
yellowish  feathers  may  appear  on  the  crown  but  the  birds 
seem  to  pass  south  before  the  moult  is  complete.  Birds 
taken  in  Central  America,  unfortunately  without  dates,  show 
that  the  species  reaches  the  tropics  without  any  moult  of  the 
flight  feathers  or  of  the  wing  coverts  and  often  in  full  ju venal 
plumage.  It  is  an  interesting  problem  whether  the  wings  and 
tail  are  renewed  at  the  end  of  the  postju  venal  moult  or  at  a 
prenuptial  moult,  the  former  conclusion  being  most  probable- 
A  bird  from  South  America  taken  March  3  i  (which  may  pos- 
sibly be  an  adult)  shows  a  recently  completed  moult  the  sheaths 
still  adhering  to  the  new  primaries.  More  winter  material  is 
much  to  be  desired. 

4.  First  Nuptial  Plumage  acquired  probably  by  a  partial 
prenuptial  moult.  This  I  believe  is  the  true  explanation  of 
why  birds  return  in  spring  in  fresh  plumage  including  the  two 
outer  emarginate  primaries  (the  shape  being  indicated  on  plate 
II,  fig.  19),  a  new  white-tipped  tail  and  the  orange  crown  patch. 
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young  and  old  being  indistinguishable.  April  specimens  from 
Georgia  and  Florida  often  show  a  few  "pin  feathers."  Wear  is 
marked  in  this  species  before  the  end  of  the  breeding  season  less 
than  four  months  later  which  is  an  argument  in  favor  of  a 
prenuptial  moult,  because  the  feathers  seen  in  April,  even  if  ac- 
quired late  in  the  autumn,  ought  to  be  as  much  worn  as  those 
of  August  specimens. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  few  traces  of  which  appear  before  the  species 
migrates  southward  late  in  August.  Whether  birds  renew  the 
flight-feathers  on  the  journey  or  after  reaching  winter  quarters, 
material  does  not  show  for  the  wear  of  flight-feathers  in  aerial 
species  is  so  trifling  that  their  study  proves  little  positively. 
Perhaps  one  moult  and  probably  two  takes  place  during  the 
six  or  seven  months  this  species  is  absent, 

6.  Adult  Nuptla.l  Plumage  acquired,  probably  by  a  partial 
prenuptial  moult.  Mid-summer  birds  become  paler  and  the 
feathers  a  good  deal  frayed. 

Female. — The  plumages  and  moults  correspond  to  those  of 
the  male.  In  ju venal  plumage  the  sexes  are  alike  ;  at  the  post- 
ju venal  or  possibly  prenuptial  moult,  the  crown  patch  and  one 
emarginate  primar)^  are  acquired,  the  latter  character  distinguish- 
ing the  sexes  in  later  plumages.  Some  females,  however,  have 
two  emarginate  primaries,  but  these  are  regularly  less  narrowed 
than  those  of  males. 


Tyrannus  verticalis  (Say.).     Arkansas  Kingbird 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Crown  and  nape  ecru-drab  obscurely  vermiculated  with  paler  edgings,  back  olive- 
buff,  upper  tail  coverts  pale  clove-brown.  Wings  pale  clove-brown  with 
whitish  edgings  faintly  tinged  with  yellowish  buff.  Tail  dull  black,  tipped 
with  pale  brown,  the  outer  webs  of  outer  pair  of  rectrices  white.  Below,  prim- 
rose-yellow, ashy  on  throat  and  white  on  chin,  lores  dusky.  Bill  and  feet  dull, 
brownish  black  in  dried  specimens.  The  first  primary  is  not  attenuated  nor  is 
the  crown  patch  present. 

3.  First  Winter  Plumage  acquired  by  a  postjuvenal  moult 
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which  is  possibly   complete,   young  and    old    becoming  indis- 
tinguishable. 

The  head  and  throat  are  plumbeous,  there  is  an  orange  crown-patch,  the  back  is  olive- 
green,  the  chin  white,  and  elsewhere  below  canary-yellow  prevails.  The  lores 
are  duller  than  in  juvenal  dress.  The  first  and  third  primaries  are  attenuated 
suddenly  at  their  tips,  the  second  less  so. 

4.  First  Nuptial  Plumage  acquired  apparently  by  a  partial 
prenuptial  moult  which  involves  some  of  the  body  plumage  but 
not  the  wings  nor  tail.  Western  March  and  April  specimens 
show  a  few  "  pin  feathers."  The  new,  greener  ones  on  the  back 
are  mixed  with  the  worn  greyer  ones  of  the  winter  dress  which 
Is  partly  retained.      The  mid-tertiary  is  sometimes  renewed. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  postnup- 
tial moult  occurring  in  September  in  southern  California.  The 
plumbeous  of  the  head  and  yellow  of  lower  parts  are  rather 
richer  in  adults. 

6.  Adult  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  as  in  the  young  bird. 

Female. — The  moults  and  plumages  correspond  to  those  of 
the  male,  the  colors  being  a  little  duller  and  the  crown  patch 
smaller.  There  is  usually  only  a  trace  of  attenuation  in  the 
first  primary  and  none  in  the  others.  In  juvenal  plumage  the 
sexes  are  indistinguishable. 

Myiarchus  crinitus  (Linn.).     Crested  Flycatcher 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  including  sides  of  head  and  neck,  dark  olive  bi'own,  upper  tail  coverts  cin- 
namon-rufous. Wings  and  tail  clove-brown,  edgings  of  the  median  and 
greater  coverts,  and  inner  webs  of  rectrices  rich  cinnamon-rufous,  of  the  tertiaries 
verj'  pale  buff.  Below,  primrose-yellow,  throat  and  breast  ashy-gray,  palest 
centrally  on  chin.      Bill  black.      Eeet  sepia  brown,  black  when  older. 

3.  First  Winter  Plu.mage  acquired  by  a  partial  postjuvenal 
moult  beginning  by  the  middle  of  August,  which  involves  the 
body  plumage,  wing-coverts  and  tertiaries  (apparently),  but  not 
the  rest  of  the  wings  nor  the  tail,  young  birds  becoming  prac- 
tically indistinguishable  from  adults. 
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Above,  dull  brownish  olive-green,  greener  than  in  previous  plumage,  the  feathers 
darker  centrally,  producing  a  streaked  effect  chiefly  on  the  pileum  ;  upper 
tail  coverts  dark  cinnamon-rufous ;  wing  covert  edgings,  including  two  wing- 
bands,  grayish  or  yellowish-buff.  Below,  bright  lemon-yellow,  brighter  than 
in  previous  dress,  throat  lores  and  auriculars  ashy-gray. 

4.  First  Nuptial  Plumage  acquired  by  wear,  which  is  quite 
obvious,  the  edgings  of  the  wing  coverts  and  tertiaries  fading  to 
a  dingy  white  and  the  whole  plumage  becoming  paler. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  beginning  early  in  August  and  completed  before 
the  birds  move  south  in  September,  Practically  indistinguish- 
able from  first  winter,  the  colors  often  richer. 

6.  Adult  Nuptial  Plumage  acquired  by  wear,  as  in  the 
young  bird. 

Female. — Moults  and  plumages  correspond  to  those  of  the 
male,  the  colors  often  duller. 

Sayornis  phoebe  (Lath.).     Phcebe 

1.  Natal  Down.      Mouse-gray 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult 

Above,  including  sides  of  head  and  neck,  wings  and  tail,  olive-brown,  distinctly 
clove-brown  on  pileum  and  nape.  Below,  yellow-tinged  white,  breast,  throat 
and  sides  of  chin,  brownish  olive-gray.  Greater  and  median  coverts  (?'.  c. , 
wing  bands)  and  rectrices  tipped  with  cinnamon-rufous,  secondaries  and  ter- 
tiaries, edged  with  brownish  or  yellowish  white  Bill  and  feet  raw  umber- 
brown,  black  when  older. 

3.  First  Winter  Plumage  acquired  by  a  partial  postju venal 

moult  beginning  about  mid-August  which  involves  the  body 

plumage,  wing  coverts  and  tertiaries,  but  not  the  rest  of  the 

wings  nor  the  tail.      Birds  in  juvenal  dress  occur  as  late  as  the 

end  of  September.      After   moulting  they   are  yellower   below 

with  pale  grayish  wing  bands  and  practically  indistinguishable 

from  adults. 

Above,  olive-brown,  greener  than  in  previous  plumage,  pileum  nearly  black,  the 
olive  of  the  upper  parts  encroaching  on  sides  of  chin,  throat  and  flanks.  Be- 
low, primrose-yellow,  a  grayish  pectoral  band  very  faintly  indicated.  Ihe  wing 
coverts  are  narrowly  edged  with  yellowish  white. 

4.  First  Nuptial  Plumage  acquired  by  wear,  the  brown  of 
the  upper  parts  and  the  yellow  below  becoming  paler.      During 


PASSERINE    BIRDS   OF   NEW   YORK  143 

the  breeding  season  the  plumage  becomes  excessively  worn  and 
ragged,  pale  brown  prevailing  above,  and  below  a  dirty  mottled 
white  produced  by  exposure  of  the  grayish  bases  of  abraided 
feathers. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult,  beginning  after  August  15th.  Adults  are  per- 
haps a  trifle  darker  than  young  birds,  especially  the  remiges. 

6.  Adult  Nuptial  Plumage  acquired  by  wear,  as  in  the 
young  bird. 

Fenialc. — The  sexes  are  alike  and  the  moults  correspond  to 
those  of  the  male.  I  have  examined  birds  taken  every  month 
in  the  year,  both  males  and  females. 


Contopus  borealis  (Swains.).  Oli\'e-sided  Flycatcher 

1.  Natal  Down.      No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  together  with  sides  of  head  the  throat  and  flanks  deep  ohve-brown,  pileum, 
wings  and  tail  deep  clove-brown  ;  sides  of  rump,  white  ;  wing  coverts  edged 
with  ochraceous-buff,  tertiaries  tipped  with  brownish  white,  sides  of  rump  and 
flanks  white.  Below,  primrose-yellow,  narrowed  to  a  median  line  on  the  breast 
by  olive-brown  streaking  on  throat  and  sides.  Bill  black,  the  under  mandible 
buff  centrally.      Feet  bistre,  black  when  older. 

3.  First  Winter  Plumage  acquired  by  a  late  postjuvenal 
moult  beginning  in  September  which  possibly  is  complete.  I 
have  seen  no  extra-limital  specimens  but  I  should  expect  to 
find  them  retaining  the  brown  wing  edgings.  Pale  wing  bands 
are  probably  acquired  at  this  moult  when  young  birds  become 
practically  indistinguishable  from  adults. 

4.  First  Nuptial  Plumage  acquired  apparently  by  wear. 
Birds  return  from  the  south  in  fresh  little  worn  plumage,  the 
young  birds  with  a  dull  clay-colored  lower  mandible.  Old  worn 
feathers  may  be  found  mixed  with  the  new  in  some  specimens, 
very  strongly  suggestive  of  a  recent  limited  prenuptial   moult. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  seldom  begun  until  the  birds  have  migrated  south- 
ward in  September.      A  specimen  from   Pinal  County,  Arizona, 


144  DWIGHT 

September  28  (Amer.  Mus.  Nat.  Hist.,  No.  29020),  is  still  in 
much  worn  nuptial  dress ;  also  a  bird  without  date  from  Guate- 
mala (No.  42767). 

6.  Adult  Nuptial  Plumage  acquired  by  wear  or  possibly 
by  partial  renewal  of  the  body  plumage. 

Ftinalc. — The  sexes  are  alike  in  plumages  and  moults. 

Contopus  virens  (Linn.).     Wood  Pewee 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult 

Above,  including  sides  of  head  olive-brown,  much  darker  on  the  pileum,  the 
feathers  of  the  crown  and  rump  faintly  edged  with  pale  russet  and  those  of  the 
nape  with  ashy  gray,  producing  a  distinct  collar.  Wings  and  tail  clove  brown, 
wing  coverts  edged  with  ochraceous  buff,  at  tips  of  median  and  greater  coverts 
producing  two  wing  bands.  Below,  pale  primrose-yellow,  sides  of  throat, 
flanks  and  an  indistinct  olive-gray  pectoral  band.  Bill  black,  under  mandible 
wood-brown  dusky  at  tip  and  edges,  paler  in  spring.  Feet  sepia,  nearly  black 
when  older. 

3.  First  Winter  Plumage  acquired  probably  by  a  partial 
postjuvenal  moult  beginning  early  in  September.  Resembles 
closely  the  previous  dress,  but  grayish  instead  of  brownish 
tinged  above,  the  edgings  and  collar  lost  and  the  new  wing- 
bands  grayish.  The  juvenal  plumage  persists  in  specimens 
taken  near  New  York  city,  September  30,  in  North  Carolina 
October  5  and  17,  and  Guatemala  is  reached  with  brown  wing 
bands  as  proved  by  an  undated  specimen  (Am.  Mus.  Nat.  Hist., 
No.  42273). 

4.  First  Nuptial  Plumage  acquired  by  wear  which  is  never 
marked  in  this  species. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  chiefly  or  wholly  after  the  birds  have  migrated 
southward.  A  very  few  new  body  feathers  begin  to  appear 
towards  the  end  of  August,  and  a  worn  adult  from  Guatemala, 
undated  (Am.  Mus.  Nat.  Hist,  No.  42771),  shows  that  migra- 
tion may  precede  moult  in  this  species. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  which  is  in- 
significant even  up  to  the  end  of  the  breeding  season. 

Female. — The  sexes  are  alike  in  plumages  and  moults. 


PASSERINE   BIRDS   OF   NEW   YORK  U5 

Empidonax  flaviventris   (Baird).     Yellow-bellied 
Flycatcher 

1.  Natal  Down.     Brownish  olive-green. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Upper  parts,  sides  of  head  and  throat,  an  obscure  pectoral  band,  and  lesser  wing 
coverts  olive-green,  the  crown  feathers  centrally  darker.  Wings  and  tail  deep 
olive-brown  ;  median  and  greater  wing  coverts  edged  with  rich  buff  yellow 
forming  two  distinct  wing  bands,  secondaries  narrowly  and  tertiaries  broadly 
edged  with  yellowish  white.  Below,  sulphur-yellow,  including  the  orbital 
ring.     Bill  black,  the  under  mandible  flesh.     Feet  dusky  flesh-color. 

3.  FiR.ST  Winter  Plumage  acquired  by  a  postjuvenal  moult 
possibly  complete  after  the  birds  migrate  southward.  Mid- 
August  specimens  begin  to  show  moult,  the  upper  parts  becom- 
ing greener  and  the  lower  yellower,  but  others  as  late  as  Sep- 
tember 24  and  a  few  without  dates  of  capture  from  Guatemala 
and  Mexico  still  bear  the  ju venal  dress  with  the  brownish  wing 
bands. 

4.  First  Nuptial  Plumage  acquired  by  wear.  Young  birds 
are  practically  indistinguishable  from  adults,  the  wing  bands  of 
all  early  arrivals  from  the  south  being  whitish,  yellow  tinged, 
and  the  individual  feathers  little  worn  indicating  a  late  postjuve- 
nal moult. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  occurring  probably  late  in  the  year  after  the  birds 
have  reached  southern  latitudes.  A  specimen  from  Tehuante- 
pec,  Mexico,  January  ist  (Am.  Mus.  Nat.  Hist.,  No.  42940), 
shows  actual  moult  in  progress  of  the  body  plumage  and  wing 
coverts,  the  wings  and  tail  being  old  and  worn.  This  may, 
however,  be  a  young  bird.  Another  bird  from  Panama  (No. 
42946),  without  date,  shows  moult  of  the  body  plumage.  The 
wing  bands  are  new  and  faintly  yellow  in  both,  but  they  prove 
little  except  a  midwinter  moult. 

6.  Adult  Nuptial  Plum.age  acquired  probably  by  wear 
alone  after  a  late  autumnal  or  midwinter  acquisition  of  new 
plumage. 

Female. — The  sexes  do  not  differ  in  plumage   nor   in  moult. 
Annals  N.  Y.  Acad.   Sci.,  XIII,  August  27,  1900 — 10 
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Empidonax  virescens  (Vieill.).      Green-crested  Flycatcher 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  including  sides  of  head  and  neck  olive-green,  the  crown  feathers  darker 
centrally,  the  pileum  not  darker  than  the  back.  Wings  and  tail  deep  olive- 
brown,  median  and  greater  wing  coverts  edged  with  rich  buff  forming  two  wing 
bands,  edgings  of  secondaries  and  tertiaries  paler  buff.  Below,  pale  greenish 
sulphur-yellow,  the  chin  white,  a  faint  olive-gray  pectoral  band.  Bill  black, 
the  lower  mandible  pinkish  buff.     Feet  sepia,  nearly  black  when  older. 

3.  First  Winter  Plumage  acquired  apparently  by  an  in- 
'complete  postjuvenal  moult.  Young  and  old  pass  south  before 
'moulting  as  indicated  by  birds  taken  near   New  York   up  to 

September    19.       I    have    seen    no    specimens    from    southern 

latitudes. 

4.  First  Nuptial  Plumage  acquired  by  wear.  Light  wing 
bands  and  greener  plumage  are  acquired  during  the  winter  ab- 
sence. 

5.  Adult  Winter  Plum.^ge  acquired  by  a  complete  post- 
nuptial moult  probably  after  the  birds  have  reached  winter 
quarters. 

6.  Adult  Nuptial  Plumage  acquired  probably  by  wear, 
which  at  all  seasons  seems  to  be  insignificant. 

Female. — The  sexes  are  alike  in  plumages  and  moults. 

Empidonax  traillii  alnorum  (Brewst.).     Alder  Flycatcher 

1.  Natal  Down.     Pale  olive-brown. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  including  sides  of  head  and  lesser  coverts  olive-brown,  pileum  darker  and 
in  contrast  (usually)  with  the  back,  the  crown  feathers  darker  still  centrally. 
Wings  and  tail  deep  olive-brown,  median  and  greater  wing  coverts  edged  with 
rich  buff  forming  two  distinct  wing  bands ;  secondaries  and  tertiaries  edged 
with  pale  buff.  Below,  dull  while,  usually  tinged  with  pale  sulphur-yellow  on 
crissum  and  sides  of  abdomen  ;  an  olive-gray  wash  on  sides  of  breast  and  flanks 
and  across  jugulura  where  it  forms  an  indistinct  pectoral  band  slightly  tinged 
with  buff.  Buffy  orbital  ring.  Bill  black,  the  lower  mandible  pinkish  buff. 
Feet  sepia,  nearly  black  when  older.  Some  specimens  are  wholly  ashy  every- 
where below  without  yellow  tinge.  Differs  from  E.Jiaviventris  and  E.  vires- 
cens m  being  browner  above,  the  head  dark  in  contrast. 
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3.  First  Winter  Plumage  acquired  by  an  incomplete  postju- 
venal  moult.  Birds  becarne  yellower  below  and  greener  above, 
but  many,  as  shown  by  specimens  taken  near  New  York  up  to 
September  26,  pass  south  in  ju venal  plumage.  I  have  seen  a 
few  extra-limital  specimens,  without  dates,  from  Central  America. 

4.  First  Nuptial  Plumage  acquired  probably  by  wear, 
which  tends  to  make  the  plumage  paler  and  brings  the  dark  cen- 
ters of  the  crown-feathers  into  prominence  during  the  breed- 
ing season.  The  wing  bands  are  buff-tinged  as  compared  with 
those  o(  E.  minimus  in  corresponding  plumage. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  postnup- 
tial moult  after  the  birds  have  passed  south  as  proved  by  Cen- 
tral American  specimens. 

6.  Adult  Nuptial  Plumage  acquired  apparently  by  wear. 
Ftinalc. — The  sexes  are  alike  and  the  moults  identical. 


Empidonax  minimus  (Baird).  Least  Flycatcher 

1.  Natal  Down.      No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnuptial 
moult. 

Above,  including  sides  of  head,  olive-brown,  greener  on  the  back,  a  faint  ashy  gray 
collar.  Wings  and  tail  deep  olive-brown,  median  and  greater  coverts  edged 
with  pale  butt  forming  two  wing  bands,  secondaries  and  tertiaries  with  dull  white. 
Below,  grayish  white,  a  smoky  gray  pectoral  band  ;  pale  primrose-yellow  on 
abdomen  and  crissuni.  Orbital  ring  dull  white.  Bill  black,  under  mandible 
pinkish  buff.     Feet  sepia,  nearly  black  when  older. 

The  species  in  this  plumage  is  not  so  green  above  as  E.  virescens,  but  browner  and 
very  like  E.  t.  aliiorum  from  which  it  may  be  differentiated  by  its  grayer  lower 
parts,  somewhat  paler  wing  bands  and  smaller  bill. 

3.  First  Winter  Plumage  acquired  by  a  postjuvenal  moult, 
possibly  complete,  after  the  birds  have  migrated  southward. 
Some  specimens  become  greener  above  and  yellower  below  be- 
fore they  leave  for  the  south  late  in  August,  but  others  reach 
southern  latitudes  in  ju  venal  dress.  A  bird  from  Tehuantepec, 
Mexico  (Am.  Mus.  Nat.  Hist,  No.  42957),  on  January  9,  still 
retains  the  brown  wing  bands. 
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4.  First  Nuptial  Plumage  acquired  probably  by  wear. 
Pale  grayish  wing  bands  are  acquired,  during  the  winter  absence 
differences  between  young  and  old  birds  being  lost.  Old  brown- 
ish wing  coverts  retained  among  the  new  are  sometimes  found, 
and  the  greener,  fresher  appearance  of  some  of  the  feathers  of 
the  back  suggests  a  possible  partial  renewal  in  spring.  This 
species  shows  more  wear  than  E.  flavivuntris. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  postnup- 
tial moult  after  the  birds  have  passed  south.  Two  specimens  (Am. 
Mus.  Nat.  Hist.,  Nos.  42957  and  42959)  from  Tehuantepec, 
Mexico,  January  9  and  4  respectively,  appear  to  be  still  in  worn 
adult  nuptial  dress  as  compared  with  two  (Nos.  66879  ^'^*^ 
66877),  March  7  and  26,  from  Yucatan  in  fresh  plumage.  It  is 
perplexing  however  to  find  two  birds  (No.  66881,  March  2,  and 
66878,  March  12)  from  Yucatan  in  worn  plumage  with  whitish 
wing  bands.  It  is  possible  they  are  all  young  birds  that 
originally  had  the  wing  bands  very  pale  and  they  have  faded 
to  nearly  white  before  the  postjuvenal  moult  has  begun.  The 
difficulties  of  reaching  definite  conclusions  are  well  exemplified 
by  this  species. 

6.  Adult  Nuptial  Plumage  acquired  by  wear,  which  is  in- 
conspicuous. 

Female. — The  sexes  are  alike  in  plumages  and  moults. 

ALAUDID^ 

It  is  pleasant  to  turn  from  the  puzzling  Flycatchers  to  the 
Larks  represented  by  the  Horned  Lark,  a  widely  distributed 
species  in  North  America  and  divided  into  numerous  races.  All 
these  appear  to  moult  the  same,  adults  undergoing  one  annual 
moult  and  young  birds  assuming  a  plumage  practically  identical 
with  that  of  adults  by  a  complete  postjuvenal  moult.  Wear 
takes  the  place  of  a  prenuptial  moult  and  produces  marked 
effects.  The  veiled  black  of  breast  and  head  in  the  fall  is 
brought  into  prominence  in  the  spring  by  extensive  loss  of  the 
buff  feather  edgings,  while  during  the  breeding  season  birds  be- 
come extremely  ragged  and  worn. 
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Alauda  arvensis  Linn.     Skylark 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 
No  specimen  seen ;  said  to  be  tawny  and  spotted. 

3.  First  Winter  Plumage  acquired  probably  by  a  partial 
(possibly  complete)  postju venal  moult. 

Above,  yellowish  brown  with  darker  streakings,  the  wings  and  tail  with  buff  edg- 
ings. Below,  dull  white  with  tawny  suffusion,  streaked  rather  narrowly,  with 
brownish  black. 

4.  First  Nuptial  Plumage  evidently  acquired  by  wear,  the 
colors  becoming  paler. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult.  Adults  are  less  tawny  and  the  edgings  less 
pronounced  than  in  young  birds. 

6.  Adult  Nuptial  Plumage  acquired  by  wear. 

It  is  somewhat  presumptuous  for  me  to  attempt,  from  the  mere 
handful  of  specimens  I  have  examined,  an  explanation  of  the 
moults  of  this  well-known  European  songster  which  has  been 
introduced  and  become  established  near  New  York  city,  but  I 
believe  the  material  warrants  the  above  conclusions. 

Otocoris  alpestris  (Linn.).     Horned  Lark 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult 
and  worn  for  a  long  time. 

Above,  including  sides  of  head  and  lesser  wing  coverts,  clove-brown,  mixed  with 
sepia,  dotted  with  buffy  white.  Wings  deep  sepia,  quills  and  coverts  edged 
with  dull  vinaceous  cinnamon.  Tail  dull  black,  the  middle  pair  of  rectrices 
mottled  and  paler,  edged  with  vinaceous-cinnamon,  the  outer  ones  with  buffy 
white.  Below,  white,  yellow-tinged,  the  chin  flecked  with  clove  brown,  a  pec- 
toral band  wood-brown,  streaked  and  spotted  like  the  chin.  Bill  pinkish  buff, 
darker  at  the  tip,  deep  plumbeous  when  older.  Feet  raw  umber-brown, 
black  when  older. 

3.  First  Winter  Plumage  acquired  by  a  complete  post- 
juvenal  moult  occurring  in  August  in  Newfoundland. 

Unlike  the  previous  plumage,  unstreaked  below,  unspotted  above.  Above,  vina- 
ceous buff,  brightest  on  nape,  vinaceous  cinnamon  on  rump  flanks  and  wing 
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coverts  streaked  on  head  and  back  with  sepia.  Forehead,  lateral  "horns," 
lores,  auriculars  and  triangular  breast  patch  black,  veiled  by  overlapping  pale 
buff  or  pinkish  feather  tips.  Wings  deep  sepia,  primaries  much  darker,  edged 
with  whitish,  the  rest  of  the  wing  feathers  edged  with  vinaceous  cinnamon. 
Tail  brownish  black,  the  outer  rectrices  edged  with  white,  the  middle  pair 
paler,  broadly  fedged  with  pinkish  Isabella-color.  Below,  dull  white,  the  chin, 
sides  of  head  and  forehead  strongly  suffused  with  lemon  or  canary-yellow,  a 
buffy  band  across  breast  below  the  black  patch,  flecked  with  dusky  spots. 

4.  First  Nuptial  Plumage  acquired  by  wear,  which  brings 
the  black  areas  into  prominence.  A  number  of  spring  speci- 
mens show  a  few  growing  feathers  about  the  sides  of  the  head 
and  chin,  but  it  is  doubtful  whether  this  slight  renewal  betokens 
a  prenuptial  moult.  As  the  birds  leave  for  their  northern 
breeding  grounds  early  in  the  spring  the  matter  is  worthy  of 
further  investigation. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  probably  in  August  on  the  northern  breeding 
grounds.  Hardly  distinguishable  from  first  winter  dress  in 
many  cases.  The  pectoral  buffy  band  is  less  conspicuous  and 
less  spotted,  and  adults  are  perhaps  pinker  above. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

FcDialc. — In  juvenal  plumage  females  are  indistinguishable 
from  the  males.  In  other  plumages  they  lack  the  black  fore- 
head, of  the  male,  being  streaked  instead,  the  breast  patch  is 
limited,  the  back  is  more  streaked  and  the  colors  are  duller. 
The  moults  are  identical. 


Otocoris  alpestris  praticola  Hensh.     Prairie  Horned  Lark 

All  plumages  correspond  to  those  of  0.  alpestris,  darker  colors 
and  lack  of  yellow  being  the  chief  differences  aside  from  relative 
size.  The  juvenal  plumage  is  very  dark  brown  above,  spotted 
with  bro\ynish  white,  and  white  below,  heavily  spotted  on  the 
breast  with  dull  black.  In  first  winter  and  later  plumages  the 
white  superciliary  lines,  perhaps  faintly  tinged  with  yellow,  are  a 
good  diagnostic  character. 
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Otocoris  alpestris  leucolaema  (Coues).     Pallid  Horned 

Lark 

The  adult  plumages  correspond  to  those  of  O.  alpestris,  paler 
colors  and  larger  size  being  the  principal  diiTerences.  The  ju venal 
plumage  is  nearly  black  above,  spotted  with  pale  buff  and  similar 
below  to  0.  a.  praticola. 

Pica  pica  hudsonica  (Sab.).     American  Magpie 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  and  on  throat,  breast  and  crissum,  dull  black  ;  abdomen  and  feathers  of  hu- 
meral tracts  white,  the  latter  with  buff  or  dusky  tinge.  Wings,  including  coverts, 
iridescent  greens  and  blues,  the  latter  chiefly  on  the  secondaries  and  tertiaries, 
thcsprimaries  white  except  on  outer  edge.  Tail  iridescent  or  metallic  purples, 
greens  and  blues. 

A  bird  of  June  22d,  from  eastern  Washington,  is  in  full  juvenal 
dress,  the  tail  one-half  grown. 

3.  First  Winter  Plumage  acquired  by  a  partial  postju venal 
moult  which  involves  the  body  plumage  but  not  the  wings  nor 
the  tail.     Young  and  old  become  practically  indistinguishable. 

a  metallic  purplish,  greenish  and  bluish  dress  is  assumed,  the  white  of  the  humeral 
tracts  is  more  conspicuous  and  the  rump  becomes  grayish  white.  The  feathers 
of  the  throat  are  white  basally. 

A  Western  specimen  of  August  i8th  is  beginning  the  post- 
ju venal  moult  and  one  of  September  i8th  is  in  full  first  winter 
plumage  except  an  area  of  pulpy  feathers  on  the  mid-throat. 

4.  First  Nuptial  Plumage  acquired  by  wear  which  is  very 
inconspicuous  as  is  commonly  the  case  in  species  with  iridescent 
plumage. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  and  practically  indistinguishable  from  first  winter 
dress. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Female. — The  plumages  and  moults  correspond  to  those  of 
the  male. 
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CORVID^ 


The  Crows  and  Jays  have  but  one  moult  annually,  young 
birds  assuming  adult  plumage  except  for  the  flight-feathers  at 
the  postjuvenal  moult. 

Cyanocitta  cristata  (Linn.).     Blue  Jay 

1.  Natal  Down.     Pale  mouse-gray. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Pileum,  flax-flower  blue  separated  from  the  blue-tinged  white  forehead  and  white 
superciliar)^  line  by  a  narrow  black  line.  Nuchal  collar  continued  across  the 
throat  as  a  U-shaped  band,  lores  and  postocular  streak  black.  Back  and  lesser 
wing  coverts  mouse-gray,  tinged  with  blue.  Wings  various  shades  of  azure  and 
China-blue,  brightest  on  secondaries  and  tertiaries  which  are  broadly  tipped 
with  white  and  narrowly  barred  with  black.  The  greater  coverts  are  obscurely 
barred  and  are  terminally  white,  forming  a  single  wing  band.  Tail  centrally, 
China-blue,  barred  with  black,  the  outer  rectrices  largely  white.  Throat  white. 
Breast  and  abdomen  laterally  smoke-gray,  centrally  and  on  crissum,  yellowish 
white.     Bill  brownish  black.     Feet  raw  umber-brown  becoming  black  with  age. 

3.  FiR.ST  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult  early  in  August  which  involves  the  body  plumage,  the 
wing  coverts,  and  apparently  the  tertiaries,  but  not  the  rest  of 
the  wings  nor  the  tail.  Young  birds  become  practically  indis- 
tinguishable from  adults. 

Similar  to  the  previous  plumage  but  the  blue  of  head,  back  and  wing  coverts  now 
distinctly  barred  with  black  and  much  brighter,  and  the  crest  feathers  longer. 

4.  First  Nuptial  Plumage  acquired  by  wear  which  is 
marked  by  the  end  of  the  breeding  season,  the  blues  becoming 
grayish  and  the  white  edgings  diminished. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  beginning  the  end  of  July.  Not  distinguishable 
from  first  winter  dress. 

6.  Adult  Nuptial  Plumage  acquired  by  wear,  as  in  the 
young  bird. 

Female. — Plumages  similar  to  those  of  the  male,  the  colors 
duller,  with  less  black  and  barring.  Both  sexes  have  identical 
moults. 
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Perisoreus  canadensis  (Linn.).     Canada  Jay 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Everywhere  brownish  slate-gray,  darker  on  the  crown,  paler  on  the  abdomen  and 
crissum.  The  feathers  are  lighter  basally  and  faintly  tipped  with  brown  produc- 
ing an  obscurely  mottled  effect.  Lores,  region  of  eye  and  forehead  dull  black. 
Malar  region  whitish  with  a  dull  white  spot  anteriorly.  Wings  dull  clove- 
brown  with  plumbeous  edgings  on  secondaries  and  inner  primaries,  all  the 
remiges  tipped  with  grayish  white,  the  greater  coverts  with  smoke-gray.  Tail 
slate-gray  tipped  with  brownish  white.     Bill  plumbeous.    Feet  brownish  black. 

3.  First  Winter  Plumage  acquired  by  a  partial  postju venal 
moult  in  August  which  involves  the  body  plumage  but  not  the 
wings  nor  the  tail.  Several  birds  kindly  loaned  me  by  Mr. 
\Vm.  Brewster  show  different  stages  of  the  postju  venal  moult 
which  is  completed  in  Maine  before  the  end  of  August. 

Old  and  young  become  practically  indistinguishable. 

Unlike  juvenal  dress.  The  back  is  brownish  slate,  neck  whitish,  crown  and  nape 
brownish  black  with  a  large  brown-tinged  white  area  on  the  forehead.  Below, 
drab-gray,  white  on  chin,  throat,  lores,  auriculars,  sides  of  neck  and  crissum. 
Above,  dull  black  ;    dusky  beneath  and  behind  the  eye. 

4.  First  Nuptial  Plumage  acquired  by  wear  which  is  in- 
conspicuous in  the  soft,  loose-textured  feathers. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult. 

6.  Adult  Nuptial  Plumage  acquired  by  wear. 

Female. — In  moults  and  plumages  females  are  practically  in- 
distinguishable from  males. 

Corvus  corax  principalis  Ridgw.     Northern  Raven 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Everywhere  dull  lustreless  brownish  black,  except  wings  and  tail  which  have 
greenish  and  purplish  reflections.     Bill  and  feet  black  except  when  very  young. 

3.  First  Winter  Plumage  acquired  by  a  partial  postju  venal 
moult  which  invoh^es  the  body  plumage  and  wing  coverts,  but 
not  the  remiges  and  rectrices.     The  glossy  dress  with  the  peculiar 
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separated  throat  feathers  is  assumed  and  young  and  old  become 
indistinguishable. 

4.  First  Nuptial  Plumage  acquired  by  wear,  the  plumage 
becoming  somewhat  brown  late  in  the  season. 

5.  Adult  Wlnter  Plumage  acquired  by  a  complete  post- 
nuptial moult,  beginning,  as  shown  by  Greenland  specimens, 
early  in  July, 

6.  Adult  Nuptial  Plumage  acquired  by  wear. 

Female. — In  plumages  and  moults  the  sexes  are  practically 
alike. 

Corvus  americanus  Aud.     American  Crow 

1.  Natal  Down.      Grayish  clove-brown. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Body  plumage  dull  brownish  black,  wings  and  tail  glossy  black  with  greenish  and 
some  purplish  reflections.     Bill  and  feet  grayish  black. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult  in  July  which  involves  the  body  plumage  and  wing  coverts 
but  not  the  rest  of  the  wings  nor  the  tail.  The  plumage  be- 
comes lustrous  greenish  black  everywhere,  and  young  birds  are 
practically  indistinguishable  from  adults  although  averaging 
greener. 

4.  First  Nuptial  Plumage  acquired  by  wear,  the  feathers 
becoming  brownish  and  worn  by  the  end  of  the  breeding 
season. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  beginning  as  early  as  the  end  of  June,  this  bird 
being  one  of  the  earliest  species  to  begin  this  moult.  Practically 
indistinguishable  from  first  winter  dress,  but  purplish  rather 
than  greenish  black. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the  young 
bird. 

Female. — The  sexes  are  alike  in  plumages  and  moults. 
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Corvus  ossifrag-us  Wils.     Fish  Crow 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Body  plumage  brownish  black,  wings  and  tail  lustrous  black  with  greenish  reflec- 
tions.    Bill  and  feet  grayish  black  becoming  jet  black. 

3.  First  Winter  Plumage  acquired  by  a  partial  postju venal 
moult  in  July  which  involves  the  body  plumage  and  wing  coverts 
but  not  the  rest  of  the  wings  nor  the  tail.  The  full  greenish 
black  glossy  plumage,  rather  bluer  than  the  last,  is  assumed, 
old  and  young  becoming  indistinguishable. 

4.  First  Nuptial  Plumage  acquired  by  wear  which  is  not 
very  obvious  even  late  in  the  season. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult.      Indistinguishable  from  first  winter  dress. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Female. — The  sexes  are  alike  in  plumages  and  moults 

STURNID^ 

Sturnus  vulgaris  Linn.     Starling 

1.  Natal  Down.     Drab-gray. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Everywhere,  including  wings  and  tail,  brownish  mouse-gray,  the  wings  with  fawn- 
colored  edgings.     Bill  and  feet  pinkish  buff. 

3.  First  Winter  Plumage  acquired  during  August  in  New 

York  city  by  a  complete  postju  venal  moult. 

Everywhere  bottle  or  purf)lish  green  with  metallic  reflections,  the  feathers  above 
with  cinnamon  terminal  spots,  smallest  on  the  head,  the  feathers  below  with 
white  spots.  Wings  and  tail  greenish  black  edged  with  cinnamon,  the  wing 
quills  having  a  pale  terminal  spot  bordered  with  black. 

Young  and  old  become  practically  indistinguishable,  the  cin- 
namon spots  and  edgings  averaging  deeper  in  young  birds. 

4.  First  Nuptial  Plumage  acquired  by  wear.     A  large  part 
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of  the  spotting  is  entirely  lost  and  the  shape  of  the  feathers 
changed  thereby.  Wear  invoh-es  more  of  the  feathers  than  the 
terminal  spot,  their  tips  becoming  lanceolate. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult.  Practically  indistinguishable  from  first  winter 
dress  ;  the  edgings  narrower  but  deeper  in  color. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Female. — The  moults  and  plumages  are  similar  to  those  of  the 
male,  females  being  somewhat  duller  and  more  heavily  spotted. 

ICTERIDuE 

The  peculiarities  of  moult  in  this  Family  will  be  explained 
under  each  species,  most  of  them  being  subject  to  a  complete 
postjuvenal  moult  thereby  assuming  plumage  practically  adult, 
like  M.  ater,  S.  magna,  S.  earo/iiius,  Q.  qniscnla  and  its  races. 
A  complete  semiannual  or  double  moult  is  peculiar  to  D. 
orydvonis,  while  /.  spiiruis  and  /.  galbiila  undergo  a  limited 
first  prcnuptial  moult  in  winter  which  is  not  repeated  a  second 
year. 

Dolichonyx  oryzivorus  (Linn.).     Bobolink 

1.  Natal  Down.     Buff,  (plate  V,  fig.  1) 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  dull  brownish  black,  median  crown  stripe,  superciliary  line,  nuchal  band 
and  edgings  of  the  other  feathers  of  back  and  wings  buff  deepest  on  nape ; 
primaries,  their  coverts,  secondaries  and  alulae  tipped  with  grayish  white.  Be- 
low, rich  buff  paler  on  chin  and  faintly  flecked  on  sides  of  throat  with  clove- 
brown.  A  dusky  postocular  streak.  Bill  pinkish  buff,  clay-color  with  dusky 
tip  when  older.     Feet  clay-color  becoming  deep  Vandyke-brown. 

This  plumage  is  worn  but  a  short  time  and  the  postjuvenal 
moult  is  well  advanced  by  the  end  of  July  as  shown  by  four 
specimens  in  my  collection. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult  in  July  which  involves  the  body  plumage,  tertiaries  and 
wing  coverts,  but  not  the  rest  of  the  wings  nor  the  tail. 
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Similar  to  the  previous  plumage,  but  darker  above  and  yellower  below,  a  rich  ochre 
or  maize-yellow  prevailing,  palest  on  chin  and  abdomen,  the  sides  of  the  breast 
and  flanks  and  under  tail  coverts  conspicuously  streaked  with  dull  black  veiled 
by  the  overlapping  feather  edges. 

The  relative  size  of  the  feathers  of  this  plumage  and  their 
pattern  is  shown  on  plate  I,  where  the  feathers  of  a  September 
male  are  figured.  They  have  been  reproduced  much  darker 
than  their  pale  brown  color  would  indicate.  There  is  some 
variation  in  the  distribution  of  the  black  pattern  of  lateral  feath- 
ers of  the  ventral  tract  in  young  birds  and  this  may  be  seen 
on  plate  I,  figs.  1-6,  19-22. 

4.  First  Nuptial  Plumage  acquired  by  a  complete  pre- 
nuptial  moult. 

Plumage  almost  wholly  black,  the  body  plumage  veiled  by  long  maize-yellow  feather 
tips.  The  nape  is  rich  ochre  and  the  scapularies  white,  the  inner  plumbeous, 
both  edged  with  olive-gray.  The  outer  primary  is  edged  with  white,  the  two 
adjacent  with  maize-yellow,  the  tertiaries,  greater  coverts  and  interscapularies 
with  wood-brown.  Rump  plumbeous,  upper  tail  coverts  white,  both  areas 
veiled  with  olive-gray  or  olive-buft".     Tail  tipped  with  olive-gray.     Bill  black. 

The  terminal  inch  of  the  webs  of  the  outer  primaries  is  paler 
as  if  the  black  color  had  not  extended  so  far,  but  the  borders 
are,  in  May,  less  abraided  than  are  many  of  these  feathers  when 
the  birds  pass  southward  in  September.  It  would  be  safe  to 
assume  a  prenuptial  moult  of  the  Bobolink  from  this  fact  alone 
and  a  bird  taken  March  i,  i886  (Amer.  Mus.  Nat.  Hist.,  No. 
32783),  near  Corumba,  Brazil,  on  the  Bolivian  boundaiy,  proves 
it,  although  this  specimen  is  doubtless  an  adult.  I  have  also 
seen  several  caged  birds  which  have  undergone  a  complete  moult 
in  the  early  summer.  Spring  birds  reach  New  York  about  two 
months  after  this  moult  and  the  fugaceous  yellowish  feather  tips 
have  so  worn  away  (see  plate  I,  figs.  23-25,  28,  29)  that  the 
specimens  are  chiefly  black,  white  and  buff,  except  on  the  abdo- 
men, flanks  and  under  tail  coverts  where  the  tips  persist  longest. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  beginning  the  end  of  July.  Similar  to  first  winter 
plumage,  usually  whiter  below  especially  on  the  chin  and  middle 
of  the  abdomen,  and  above  with  richer  brown  edgings  especially 
of  the  tertiaries.    The  bill  becomes  clay  colored  or  purplish.   The 
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chief  differential  character  is  however  the  presence  of  a  few  black 
feathers,  usually  yellow  tipped,  irregularly  scattered  on  the  chin 
and  breast.  A  specimen  from  Jamaica,  West  Indies,  September 
25th  (Amer.  Mus.  Nat.  Hist.  No.  42134),  is  an  extreme  example 
with  numerous  black  and  mottled  feathers,  the  black  distributed 
irregularly,  varying  from  shaft  streaks  to  asymmetrical  blotches. 
As  these  feathers  all  show  wear  similar  to  those  adjacent,  there 
can  be  no  doubt  that  all  of  them  grow  at  the  postnuptial  moult. 
I  have  seen  a  few  autumnal  adults,  but  they  are  excessively  rare 
in  collections  and  their  rarity  is  largely  responsible  for  the  ignor- 
ance that  has  prevailed  regarding  the  normal  plumages  of  the 
Bobolink  which  conform  to  the  ordinary  laws  of  moult  and  are 
in  no  respect  unique. 

6.  Adult  Nuptial  Plumage  acquired  by  a  complete  pre- 
nuptial  moult  in  midwinter.  Differs  inappreciably  from  first 
nuptial  dress,  but  it  is  probable  that  (as  in  other  species)  the 
yellow  edgings  diminish  with  age.  The  classic  Corumba  bird 
mentioned  above  and  discussed  at  p.  122  of  the  present  article, 
was  first  described  by  Chapman  '90  and  later  figured  in  (Auk, 
X,  1893,  pp.  309-311,  pi.  vii.).  It  is  completing  a  perfectly 
normal  prenuptial  moult,  and  seems  to  be  an  adult,  because  a 
few  old  black  feathers  of  the  adult  winter  plumage  are  present  and 
the  whiteness  of  the  abdomen  indicates  the  fading  of  feathers  that 
are  nearly  white  over  this  area  in  adults  in  the  autumn.  At  all 
events  the  worn  and  faded  feathers  that  remain  on  this  specimen 
are  exactly  where  the  last  traces  of  moult  are  found  in  a  normal 
moult  not  only  of  this  species  but  of  all  Passerine  species  examined 
and  there  is  not  the  slightest  evidence  of  the  supposed  color 
change  to  black  without  moult  that  has  been  alleged. 

Female. — The  plumages  and  probably  the  moults  correspond 
to  those  of  the  male.  In  juvenal  and  first  winter  plumage  the 
sexes  are  indistinguishable.  The  first  nuptial  is  no  doubt  ac- 
quired partially  at  least  by  a  prenuptial  moult,  judging  by  wear 
and  by  a  caged  female  examined  when  moulting  the  remiges,  the 
buff  being  paler  than  in  first  winter  dress.  The  adult  winter 
plumage  is  practically  indistinguishable  from  the  first  winter. 
The  adult  nuptial  is  similar  to  the  first  nuptial.     A  bird  seen  by 
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Stone  ("96,  p.  1 34),  has  assumed  some  black  feathers  on  the  lower 
parts  doubtless  at  the  prenuptial  moult  and  is  probably  an  un- 
usually vigorous  bird  approaching  the  plumage  of  the  male  as 
sometimes  occurs   in  other  species. 

Molothrus  ater  (Bodd.).     Cowbird 

1.  Natal  Down.     Olive-gray. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  including  sides  of  head  and  neck,  wings  and  tail,  dark  olive-brown,  the 
feathers  edged  with  pale  buff,  whitish  on  the  primaries.  Below,  dull  white, 
bufty  on  throat,  breast  and  flanks  much  streaked  with  olive-brown.  Chin 
white  or  yellowish.  Bill  and  feet  raw  umber-brown,  darkening  to  black  after 
postjuvenal  moult. 

3.  First  Winter  Plumage  acquired  by  a  complete  post- 
juvenal moult  which  begins  about  September  first.  Unlike  the 
previous  plumage,  chiefly  black  instead  of  brown,  young  birds 
becoming  practically  indistinguishable  from  adults. 

Above  and  below,  lustrous  black  with  iridescent  green  and  purple  reflections. 
Head,  nape  and  throat  purplish  clove-brown.  Some  birds  show  faint  buffy 
edgings. 

4.  First  Nuptial  Plumage  acquired  by  wear,  which  shows 
very  little,  and  chiefly  in  the  paler  brown  of  the  head.  I  have 
seen  one  specimen  which  retains  a  large  part  of  the  ju venal 
plumage  even  to  the  wing  quills  and  the  brown  feathers  are  ex- 
cessivel)-  worn  as  compared  with  the  black  ones,  acquired  at  the 
postjuvenal  moult. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  September.  Adults  are  not  distinguishable,  as 
a  rule,  from  young  birds  in  first  winter  dress. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Female. — In  natal  down  and  juvenal  plumage  indistinguishable 
from  the  male.  Females  assume  a  mouse-gray  first  winter  plum- 
age by  a  complete  postjuvenal  moult  and  this,  modified  by  wear, 
is  the  first  nuptial  plumage.  All  later  plumages  are  similarly 
mouse-gray  with  indistinct  dusky  streaks. 
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Agelaius  phceniceus  (Linn.).     Red-winged  Blackbird 

1.  Natal  Down.     Pale  mouse-gray. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  including  sides  of  head,  wings,  tail,  and  lesser  coverts  (?'.  e.,  the  so-called 
"shoulders")  dull  brownish  black  (no  red  at  this  stage),  the  feathers  edged 
with  buff,  palest  and  narrowest  on  primaries,  rectrices,  head  and  rump,  and 
richest  on  scapularies  and  secondaries.  Below  pinkish  buff,  ochraceous  on  the 
chin,  thickly  streaked  (except  on  the  chin)  with  brownish  black.  Obscure 
superciliary  line  ochraceous-buff.  Bill  and  feet  olive-brown,  black  when 
older. 

3.  First  Winter  Plumage  acquired  by  a  complete  post- 
juvenal  moult  beginning  towards  the  end  of  August.  Resem- 
bles previous  dress,  the  general  effect  being  that  of  a  brown 
streaked  bird  the  black  being  heavily  veiled  by  brown  feather 
tips  and  mottled  orange  "shoulders"  are  acquired. 

Entire  plumage,  including  wings  and  tail,  greenish  black  much  veiled  with  buffy  and 
ferruginous  edgings,  palest  below  and  faint  or  absent  on  primaries  and  rectrices. 
Lesser  wing  coverts  ("shoulders")  dull  orpiment-orange  each  feather  with 
subterminal  bars  or  spots  of  black.  Median  coverts  rich  ochraceous  buff  usu- 
ally mottled  with  black  subterminal  areas  chiefly  on  the  inner  webs,  the  shafts 
usually  black. 

4.  First  Nuptial  Plumage  acquired  by  wear  which  is  con- 
siderable birds  becoming  a  dull  brownish  black  by  loss  of  the 
feather  edgings  and  by  fading.  The  mottled  "  shoulder  patches  " 
are  characteristic  of  young  birds,  the  amount  of  orange  varying 
greatly.     The  wings  and  tail  show  marked  wear. 

5.  Adult  Winter  Plu:mage  acquired  by  a  complete  post- 
nuptial moult  beginning  in  mid-August,  young  and  old  becom- 
ing practically  indistinguishable. 

Lustrous  greenish  black,  feathers  of  head  and  back,  greater  wing  coverts  and  ter- 
tiaries  edged  more  or  less  (according  to  the  individual)  with  buff  and  ferrugin- 
ous brown.  Below,  the  edgings  are  paler  or  absent.  The  bright  scarlet-ver- 
milion "shoulders"  are  acquired  together  with  the  rich  ochraceous  buff 
median  coverts. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  which  pro- 
duces less  marked  effects  than  in  the  young  birds.  The  ex- 
posed edges  of  the  buff  median  coverts  fade  to  a  dull  white.  The 
more  resistant  nature  of  adult  feathers   is   strikingly   shown  by 
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this  species,  the  worn  and  faded  remiges  and  rectrices  of  young 
birds  contrasting  sharply  with  those  of  aduhs. 

Female. — In  natal  down  and  juvenal  plumage  females  differ 
little  from  males,  the  juvenal  dress  perhaps  averaging  browner 
above  with  less  buff  below  and  the  chin  narrowly  streaked.  The 
first  winter  plumage  is  acquired  by  a  complete  postjuvenal  moult 
as  in  the  male,  from  which  the  female  now  differs  widely  being 
brown  and  broadly  streaked.  The  first  winter  plumage  is 
hardly  distinguishable  from  the  adult  winter  and  passes  into 
the  first  nuptial  by  wear  which  produces  a  black  and  white 
streaked  bird,  brown  above.  A  pinkish  or  salmon  tinge  is  often 
found  in  females  in  any  of  these  plumages  especially  about  the 
chin  and  head  and  an  orange  or  crimson  tinge  may  show  on  the 
"shoulders"  of  the  older  birds. 

Sturnella  magna  (Linn.).     Meadow  L.\rk 

1.  Natal  Dow\.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  clove-brown,  the  feathers  broadly  edged  with  buff  palest  on  the  nape,  those 
of  the  back  having  double  subapical  spots  of  russet.  ]\Iedian  crown  stripe,  and 
superciliary  line  cream-buff.  Wings  sepia-brown,  the  primaries  and  secondaries 
obscurely  barred  on  the  outer  web  with  darker  brown  and  edged  with  pale 
vinaceous  cinnamon  shading  to  white  on  the  first  primary,  the  tertiaries  clove- 
brown  broadly  edged  with  buff  and  having  a  row  of  partly  confluent  vinaceous 
cinnamon  spots  on  either  side  of  their  shafts  producing  a  barred  effect  (the  pat- 
tern of  a  tertiary  of  this  plumage  contrasted  with  one  of  the  first  winter  dress  is 
shown  on  plate  II,  figS.  15  and  16),  the  rest  of  the  wing  coverts  obscurely 
mottled  with  light  and  dark  browns  and  edged  with  buff,  the  alulae  with  white. 
The  three  outer  pairs  of  rectrices  are  white  with  a  faint  dusky  subapical  shaft- 
streak,  the  next  pair  largely  white  and  the  others  hair-brown  confluently  barred 
with  clove-brown  and  whitish  edged.  Below,  including  "edge  of  wing"  pale 
canary-yellow,  nearly  white  on  the  chin,  the  sides  of  throat,  breast,  flanks,  cris- 
sum  and  tibiae  washed  with  pinkish  buff,  streaked  and  spotted  with  brownish 
black  which  forms  a  pectoral  band.  Bill  and  feet  pinkish  buff,  the  former 
becoming  slaty,  the  latter  dull  clay  color. 

3.  First  Winter  Plumage  acquired  by  a  complete  post- 
juvenal moult  beginning  about  September  first  after  the  juxenal 
dress  has  been  worn  a  long  time,  young  birds  and  old  becoming 
practically  indistinguishable. 

Annals  N.  Y.  Acad.  Sci.,  XIII,  Aug.  28,  1900— 11. 
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Above,  similar  to  the  previous  plumage,  but  all  the  browns  even  to  the  wing  and 
tail  quills  much  darker,  often  black,  and  distinct  barring  rather  than  mottling, 
the  rule.  The  feathers  of  the  back  have  large  single  subapical  spots  of  rich 
Mar'sbrown  crossed  by  two  faint  dusky  bars,  and  the  primary  edgings  are 
usually  grayer.  Below,  a  rich  lemon-yellow  ^including  the  chin  and  a  sup- 
raorbital dash)  veiled  with  buff  edgings  and  a  black  pectoral  crescent  is 
acquired  completely  veiled  with  deep  buff  and  ashy  edgings.  The  streakings 
below  are  heavier  and  darker,  many  of  the  feathers  with  subapical  russet  spots 
and  the  buffy  wash  on  the  sides  is  deeper  and  pinker. 

4.  First  Nuptial  Plumage  acquired  by  wear  which  is  exces- 
sive by  the  end  of  the  breeding  season  producing  a  dingy  brown 
and  white  appearance  above  with  yellow  and  black  below. 
The  subapical  spots  of  the  feathers  of  the  back  are  almost  en- 
tirely lost  by  abrasion  and  the  same  force  scallops  out  the  light 
portions  of  the  tertiaries,  wing  coverts  and  tail.  This  is  shown 
on  plate  II,  figs.  16  and  17.  Neither  the  yellow  nor  the  black 
below  fades  veiy  appreciably,  but  the  shining  denuded  shafts  of 
the  feathers  pl-oject  far  beyond  the  abraided  barbs.  The  yellow 
seems  even  to  be  intensified  by  the  loss  of  paler  barbules. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  September.  Usually  indistinguishable  from 
first  winter  dress. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Female. — In  natal  down  and  juvenal  plumage  the  sexes  are 
indistinguishable.  Later  the  female  differs  only  in  slightly  duller 
colors  and  a  more  restricted  black  area  on  the  throat.  The 
moults  are  exactly  the  same  as  in  the  male. 

Icterus  spurius  (Linn.).     Orchard  Oriole 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  including  sides  of  head  and  neck,  pale  grayish  olive-green,  buffy  on  rump. 
Below,  pale  sulphur-yellow.  Wings  pale  clove-brown,  the  primaries  and  sec- 
ondaries narrowly  edged  with  dull  white,  the  median  and  greater  wing  coverts 
■with  pale  buft  forming  two  indistinct  wing  bands.  Tail  yellowish,  olive-green. 
Bill  pinkish  buff,  becoming  deep  wood-brown,  the  upper  mandible  slaty.  Feet 
olive-gray,  blackish  when  older. 
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3.  First  Winter  Plumage  acquired  b}-  a  partial  postjuvenal 
moult,  beginning  the  end  of  July,  which  involves  the  body 
plumage  and  wing  coverts,  but  not  usually  the  rest  of  the  wings 
nor  the  tail. 

Dift'ers  little  from  the  previous  plumage,  a  brighter  olive-green  above  and  canary - 
yellow  below,  the  edgings  of  the  wing  coverts  paler. 

An  unfortunate  dearth  of  .specimens  in  this  greenish  plumage 
makes  it  impossible  for  me  to  say  whether  any  precocious  indi- 
viduals, perhaps  of  the  first  brood,  acquire  tails  mottled  with 
black  or  assume  black  or  chestnut  feathers  about  the  wings  or 
body.  It  is  almost  certain,  judging  by  analogy  of  moult  and 
by  plumage  that  some  do,  as  is  the  case  apparently  in  other 
species.  Observations  made  on  caged  birds  by  Dr.  Bachman 
('39)  also  point  to  this  probability,  for  he  states  that  a  young 
bird  of  a  first  brood  assumed  the  black  throat  b\'  moult  in 
November,  and  the  full  black  and  chestnut  plumage  the  fol- 
lowing August,  while  a  bird  of  a  second  brood  assumed  a 
new  green  plumage  in  January,  the  black  throat  the  follow- 
ing August  and  the  chestnut  and  black  plumage  in  January, 
wholly  by  moult.  This  evidence,  although  tlie  unreliable  testi- 
mony of  caged  birds,  is  at  least  in  confirmation  of  the  sequence 
of  the  plumages  and  indicates  that  a  year  is  sufficient  for  the 
acquisition  of  the  adult  dress. 

The  only  bird  I  have  seen  showing  prenuptial  moult  is  one 
taken  in  Nicaragua,  February  23d  (U.  S.  Nat.  Mus.,  No.  91034), 
which  has  new  black  feathers  coming  in  on  the  throat  and  sides 
of  the  head  and  green  ones  on  the  forehead  and  crown,  as 
already  referred  to  by  Stone  ('96,  p.  137).  There  are  a  few^  old 
black  feathers  on  the  throat,  but  it  seems  likeh'  that  these,  the 
worn  mottled  tail  and  a  few  chestnut  feathers  on  the  throat  and 
under  tail  coverts  may  represent  individual  precocit)'  in  a  pre- 
viously acquired  first  winter  plumage,  for  the  brown  juvenal 
primary  coverts  indicate  a  young  bird.  I  ha\-e  seen  several 
autumnal  birds  in  first  winter  dress  with  a  few  black  feathers  on 
the  throat,  although  they  had  plain  greenish  tails.  Without  a 
better  series  of  birds  in  first  winter  dress  than  is  now  available 
the  relation  of  moults  and  plumages  cannot  be  fully  soK-ed.  but 
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that  moult  will  explain  evei')'thing,  I  have  not  the  slightest 
doubt.  In  birds  that  suffer  so  great  wear,  it  is  well  nigh  impos- 
sible to  estimate  the  age  of  a  feather  from  the  amount  of  abrasion, 
especially  when  the  color  is  black. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  which  apparently  involves  chiefly  the  throat  and  head  and 
perhaps  the  tail.  The  black  throat  is  present  in  most  spring 
specimens,  in  some  it  is  lacking  or  represented  by  a  few  black 
feathers.  Greenish  tails  are  regularly  found  with  such  birds  ; 
those  with  chestnut  feathers  have  tails  mottled  with  black,  these 
signs  of  individual  vigor  or  precocity  going  together  and  consid- 
erable individual  variation  being  apparent.  The  bill  becomes 
slate-gray.  All  of  the  plumage  is  so  worn  when  the  birds  arrive 
from  the  south  that  it  is  impossible  to  estimate  how  long  the  in- 
dividual feathers  have  been  subjected  to  wear,  which  seems  to 
be  considerable.  The  primary  coverts,  a  key  to  young  birds, 
are  always  brownish  unless  they  have  been  partly  renewed  by 
black,  probably  at  the  postjuvenal  moult. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  apparently  after  the  birds  have  migrated  south 
judging  by  the  freshness  of  extra-limital  specimens  and  the  total 
absence  of  local  specimens.  Contrary  to  general  belief  it  is 
likely  that  the  chestnut  and  black  plumage  is  assumed  at  this 
moult.  Several  specimens  from  Guatemala  without  other  data 
show  the  end  of  a  postnuptial  moult  from  the  greenish  into  the 
chestnut  dress,  some  of  the  new  feathers  still  with  sheaths  and 
the  old  worn  greenish  nuptial  ones  still  in  place  among  the  au- 
riculars  and  elsewhere.  Both  the  black  and  the  chestnut  feathers 
are  broadly  edged  with  greenish  buff  or  brown,  which  probably 
diminishes  in  amount  with  age  giving  a  less  veiled  appearance, 
in  older  adults. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  through  which 
the  edgings  are  largely  lost.  There  is  no  prenuptial  moult  as 
in  the  young  bird.  The  frequency  of  a  few  greenish  feathers  on 
breeding  birds  indicates  their  liability  to  be  left  over  even  at  the 
first  postnuptial  moult  which  is  usually  so  complete  although  it 
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is  possible  such  feathers  developed  of  a  greenish  color  at  this 
season.  There  is  not  the  slightest  reason  for  believing  in  an  ab- 
normal color  change  without  moult  in  this  species  even  if  I  am 
wrong  in  concluding  the  greenish  plumage  is  worn  but  one  sum- 
mer. It  may  possibly  be  that  no  chestnut  or  black  is  assumed 
by  any  birds  until  the  first  postnuptial  moult  and  the  second 
winter  plumage  is  still  partly  greenish  with  the  mottled  tails  that 
give  rise  to  the  unwarrantable  idea  of  color  redistributing  itself 
in  old  feathers,  but  until  greenish  autumnal  adults  (as  determined 
by  cranial  characters)  having  black  throats,  mottled  tails,  and 
chestnut  scattered  on  the  abdomen  are  forthcoming,  there  is  no 
good  reason  for  supposing  that  more  than  a  twelve-month,  as  in 
other  species,  is  required  to  attain  adult  dress. 

Female. — The  natal  down  and  ju venal  plumage  are  identical 
with  those  of  the  male.  Later  the  female  undergoes  the  same 
moults  as  the  male,  the  one  prenuptial  which  occurs  being  very 
limited  or  even  suppressed.  Females  always  remain  in  a  green- 
ish dress  like  the  male  first  winter  plumage  or  at  most  assume, 
when  fully  adult,  a  few  black  feathers  on  the  throat. 

Icterus  galbula  (Linn.).     Baltimore  Oriole 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  olive-brown,  slightly  orange  tinged,  brightest  on  head  and  upper  tail  coverts. 
Wings  clove-brown,  the  primaries  narrowly,  the  tertiaries  broadly  edged  with 
dyll  white,  two  wing  bands  at  tips  of  greater  and  median  coverts  pale  buff.  A 
tertiary  is  figured  on  plate  II,  fig.  8.  Tail  chiefly  gallstone-yellow,  centrally 
much  darker  and  brownish.  Below,  including  "  edge  of  wing"  ochre-yellow, 
sometimes  orange  with  ochraceous  tinge,  palest  on  chin  and  middle  of  abdomen, 
brightest  on  breast  and  crissum.  Bill  pinkish  buff,  becoming  slate-gray  with 
age.     Feet  olive-gray,  black  when  older. 

3.  First  Winter  Plum.vge  acquired  by  a  partial  postjuvenal 
moult  beginning  early  in  July  w^iich  involves  the  body  plumage 
and  the  wing  coverts  but  not  the  rest  of  the  wings  nor  the  tail. 

Similar  to  previous  plumage  but  dull  orange  brown  above  and  much  brighter  orange 
below,  although  lacking  the  black  areas  of  the  adult.  The  greater  and  median 
wing  coverts  become  dull  black,  white  tipped,  the  latter  and  the  lesser  coverts 
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orange    tinged.     There  is  much  individual  variation   in  the  intensity  of  the 
orange  eveiywhere. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  which  involves  most  of  the  plumage  except  only  the 
primaries,  their  coverts,  and  the  secondaries.  The  tide  of  moult 
often  passes  by  wing  coverts,  alulae,  tertiaries  or  in  fact  any 
feathers  which  often  remain  here  and  there  worn  and  in  sharp 
contrast  to  new  feathers  adjacent,  and  the  outer  wing  coverts 
are  frequently  left  over  and  sometimes  a  rectrix  or  two.  The 
full  orange  and  black  body  plumage  is  assumed  at  this  moult, 
the  tertiaries  and  wing  coverts  being  broadly  edged  with  white, 
and  the  black  and  yellow  tail  is  acquired.  The  orange  is 
usually  paler  than  in  adults  and  the  black  feathers  of  the  back 
are  generally  edged  with  orange.  There  is  a  Panama  bird  (Am. 
Mus.  Nat.  Hist.,  No.  41939)  showing  the  prenuptial  moult  in 
progress  on  the  back,  forehead,  occiput,  sides  of  head  and  breast, 
throat  and  chin,  upper  and  under  tail  coverts,  the  two  central 
rectrices  and  the  greater  wing  coverts  ;  and  a  Guatemala  specimen 
(Bost.  Soc.  Nat.  Hist.)  also  without  date  shows  moult  on  the 
head.  Birds  in  this  dress  may  be  distinguished  from  adults  by 
the  worn  brownish  primaries  in  contrast  to  the  new  black,  white 
edged  tertiaries.  Plate  II,  figs.  9  and  10  shows  the  difference 
between  a  first  nuptial  tertiary  which  is  new  grown  and  an  adult 
nuptial  tertiar}'  which  is  really  a  worn  adult  winter  feather. 
Similar  differences  in  the  rectrix  next  to  the  middle  pair  are 
shown  by  figS.  11  and  12,  a  large  amount  of  black  belonging  to 
the  adult  feather.  I  have  seen  one  young  bird  in  this  plumage 
with  the  orange  mostly  replaced  by  blood-red  which  invades 
even  the  wing  coverts  and  the  black  nape. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  July,  the  birds  usually  disappearing  soon  after. 
Two  males  in  my  collection  (J.  Dwight,  Jr.,  No.  6883,  August 
26th,  and  No.  6885,  September  13th,  Long  Island,  New  York), 
are  in  fresh  winter  dress  without  trace  of  their  recent  moult. 
Different  from  first  winter  dress,  jet  black  wing  quills  and  central 
rectrices  being  assumed  with  rich  orange  and  black  body  plum- 
age.    The  feathers  of  the  back  are  narrowly  edged  with  dull 
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orange  (absent  in  older  birds)  which  also  suffuses  the  median 
and  lesser  coverts.  The  greater  cov^erts,  secondaries  and  terti- 
aries  are  broadly  edged  with  white.  The  variable  black  area  of 
the  throat  seems  to  increase  in  older  birds. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  through  which 
the  white  wing  edgings  are  largely  lost  (see  plate  II,  fig.  10). 
Yellow  barbules  are  lost  from  the  orange  barbs  so  that  the  color 
is  perhaps  intensified  in  some  cases. 

Female. — The  natal  down  and  juvenal  plumage  are  the  same 
as  in  the  male  and  subsequent  moults  are  the  same  but  limited 
in  extent  at  the  first  prenuptial  so  that  little  or  no  black  is  as- 
sumed on  the  chin,  back  and  tail.  The  black  on  the  chin  of  fe- 
males is  always  very  restricted  in  extent. 

Scolecophagus  carolinus  (Miill).     Rusty  Blackbird 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Whole  plumage  slate-color  washed  on  back  and  throat  with  sepia-brown.  Tail 
darker  with  greenish  reflections.  Tertiaries  and  wing  coverts  edged  with  Mar's- 
brown.      Bill  and  feet  seal-brown,  black  when  older. 

3.  First  Winter  Plumage  acquired  by  a  complete  post- 
ju venal  moult  beginning  in  eastern  Canada,  the  end  of  July, 
young  and  old  becoming  practically  indistinguishable. 

Everywhere  lustrous  greenish  black  more  or  less  veiled  above  with  Mar's-brown, 
below  with  wood-brown.      The  wings  and  tail  are  without  edgings. 

4.  First  Nuptial  Plumage  acquired  by  wear  through  which 
the  veiling  is  almost  or  completely  lost,  birds  becoming  entirely 
greenish  or  purplish  black. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  beginning  the  middle  of  July.  Not  appreciably 
different  from  first  winter  plumage,  the  veiling  probably  less  the 
older  a  bird  grows. 

6.  Adult  Nuptial  Plu.mage  acquired  by  \\-ear  as  in  the 
young  bird. 

Female. — The  natal  down  and  juvenal  plumage  are  the  same 
as  in  the  male.     By  a  complete  postjuvenal  moult  the  first  winter 
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plumage  is  assumed  which  is  very  Hke  the  juvenal  but  with 
much  Mar's-brown  above  chiefl)'  on  the  head  and  strongly- 
washed  below  with  wood-brown,  these  colors  edging  slaty 
feathers  ;  the  lores  and  auriculars  are  dull  black  in  contrast. 
The  first  nuptial  plumage  is  acquired  by  wear  and  later  plum- 
ages var)'  little  from  the  first  winter. 

Quiscalus  quiscula  (Linn.).     Purple  Grackle 

1.  Natal  Down.     Pale  sepia-brown. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Whole  plumage  dull  clove-brown,  the  body  feathers  often  very  faintly  edged  with 
paler  brown.  Tail  darker  with  purplish  tints.  Bill  and  feet  sepia-brown, 
black  when  older. 

3.  First  Winter  Plumage  acquired  by  a  complete  post- 
juvenal  moult  early  in  August. 

The  iridescent  black  dress  is  acquired,  old  and  young  becoming  indistinguishable. 

Some  birds  assume  metallic  green  heads  and  some  blue,  while 
the  backs  are  of  all  colors  and  patterns  so  that  age  can  have 
nothing  to  do  with  the  \'aried  colors  of  this  species. 

4.  First  Nuptial  Plumage  acquired  by  wear  which  pro- 
duces no  noticeable  effect  as  is  regularly  the  case  with  iridescent 
plumages. 

5.  Adult  Winter  Pluma(;e  acquired  by  a  complete  post- 
nuptial moult  beginning  the  first  of  August.  Indistinguishable 
from  first  winter. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Female. — In  juvenal  dress  the  female  is  perhaps  paler  below 
than  is  the  male  and  usually  indistinctly  streaked.  There  is  a 
complete  postjuvenal  moult  and  later  plumages  differ  from  the 
male  only  in  being  much  duller  and  browner  with  few  metallic 
reflections.     They  also  show  more  wear. 

Quiscalus  quiscula  aeneus  (Ridgw.).     Bronzed  Grackle 

Plumages  and  moults  correspond  to  those  of  Q.  quiscula,  the 
two  forms  in  natal  down  and  juvenal  plumage  being  practically 
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indistinguishable.      The  bronzed  back  is  assumed  at  the  post- 
juvenal  moult,  old  and  young  becoming  indistinguishable. 

FRINGILLID^ 

The  types  of  moult  in  this  large  Family  are  almost  as  numer- 
ous as  the  species.  Many  moult  twice  every  year,  the  prenup- 
tial  being  complete  in  at  least  one  species,  A.  caiidacutns,  and 
partial  in  many,  producing  a  large  variety  of  curiously  mixed 
plumages.  P.  doniesticus,  A.  s.  passainus,  A.  hcnslowi  (prob- 
ably), A.  maritiiiuis,  C.  grauiiiiaciis,  M.  fasciata,  C.  cardinalis 
and  probably  some  others  undergo  a  complete  postjuvenal  moult 
more  or  less  regularly.  Several  species  pass  their  first  breeding 
season  in  the  immature  dress  assumed  at  the  postjuvenal  moult, 
exchanging  it  for  the  full  adult  dress  at  the  first  postnuptial  moult. 
The  peculiarities  of  moult  and  wear,  which  in  some  species  pro- 
duce most  startling  changes  in  their  apparent  color  and  in  the 
shape  of  the  feathers,  will  be  discussed  under  the  respective 
species.  The  apparent  brightening  of  color  in  some  of  the 
Finches  and  the  Crossbills  is  also  explained  under  each  species. 

Coccothraustes  vespertinus  (Coop.).     Evening  Grosbeak 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  pale  bistre,  greenish  tinged  on  back,  wood  brown  on  rump  and  forehead. 
Wings  black  narrowly  edged  with  white  ;  the  tertiaries  pale  drab,  their  inner 
borders  dull  black  ;  two  or  three  inner  secondaries  terminally  dull  white  with 
dingy  black  apical  blotches  ;  inner  greater  coverts  dull  white  on  outer  webs  and 
edged  with  canary-yellow.  Tail  black.  Below,  pale  cinnamon  or  wood-brown, 
merging  into  canary-yellow  on  throat  and  chin.  Rictal  and  submalar  streaks 
dusky.  "  Lining  of  wings  "  canary-yellow.  Under  tail  coverts  white.  Bill 
and  feet  in  dried  specimen  dull  brown. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult  in  August  in  British  Columbia  which  involves  the  body 
plumage  but  not  the  wings  nor  the  tail.  The  wing  coverts  are 
renewed  but  not  usually  the  tertiaries. 

Bright  olive-yellow  washed  with  rich  olive-brown,  deepest  about  the  head  ;  crown 
and   nape  black,    forehead,    superciliary  stripe,   rump  and    under  tail   coverts 
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lemon-yellow.     Vouiig  may  be  distinguished  usually  by  the  dusky  inner  margins 
of  the  tertiaries  but  differ  very  little  from  adults. 

4.  FiR.sT  Nuptial  Plumage  acquired  by  wear  which  removes 
much  of  the  wing  edgings.  Browner  more  worn  remigcs  and 
especially  primar\'  coverts  with  distinct  edgings  distinguish  young 
birds. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult.  Differs  little  from  first  winter  dress,  but  fewer 
edgings,  and  blacker  primaries  with  their  coverts  and  the  ter- 
tiaries white. 

6.  Adult  Nuptial  Plumage  acquired  by  wear. 

Female. — The  moults  and  plumages  correspond  to  tho.se  of 
the  male  but  the  colors  and  markings  are  quite  different.  The 
sexes  are  similar  in  ju venal  plumage.  In  first  winter  dress 
females  are  deep  mouse-gray  about  the  head,  paler  on  the  back 
and  grayish  wood-brown  on  the  rump.  The  primaries  have  a 
white  spot  at  their  bases  and  the  secondaries  and  tertiaries  are 
wholly  drab-gray  with  dull  black  on  the  inner  webs.  The  tail 
has  the  inner  webs  of  all  the  rectrices  white  and  the  upper  tail 
coverts  have  white  s[)ots.  The  first  nuptial  plumage  is  assumed 
b}-  wear  and  the  adult  winter  dress  by  a  complete  moult,  this 
plumage  being  rather  grayer  than  that  of  the  first  winter. 

Pinicola  enucleator  (Linn.).     Pine  Grosbeak 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult 

Above,  bistre,  tinged  on  crown  and  rump  with  dull  ochre-yellow.  Wings  and  tail 
clove-brown  with  pale  buff  edgings  sometimes  whiti.sh  especially  on  tertiaries 
and  tail.  Wing  bands  indistinct,  pale  buff.  Below,  hair-brown  or  drab,  washed, 
especially  on  breast  and  sides,  with  ochraceous,  the  feather  edgings  wood- 
brown.     Bill  and  feet  dusky  pinkish  bufi' becoming  darker  with  age. 

3.  P^iRST  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult  beginning  early  in  September  in  eastern  Canada  which 
involves  the  body  plumage  and  wing  coverts  but  not  the  rest  of 
the  wings  nor  the  tail. 

Above,  chiefly  pale  olive-brown,  sometimes  with  reddish  or  yellowish  tinge 
veiled  with   smoke-gray  edgings,  the   crown,  auriculars,  rump  and  upper  tail 
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coverts  ochre  to  gallstone-yellow,  often  orange,  the  feathers  dark  centrally, 
usually  a  sprinkling  of  Lrick-red  feathers  and  sometimes  the  yellows  completely 
replaced  by  red,  occasionally  carmine.  Below  smoke  gray,  the  breast  and 
throat  usually  with  some  red  and  yellow  not  very  pronounced.  Wing  coverts 
tipped  with  white  forming  two  distinct  bands  the  lesser  coverts  plumbeous  and 
ochre  tinged. 

4.  First  Nuptial  Plumage  acquired  by  wear,  apparently- 
brightening  and  a.s.suming  a  golden  .sheen,  this  optical  effect  be- 
ing due  to  loss  of  barbules,  a  similar  loss  taking  place  in  Car- 
podaciis p7iypnrciis,  underwhich  species  a  full  explanation  is  given. 

5.  Adult  Wintkr  Plu.viage  acquired  by  a  complete  post- 
nuptial moult.  The  pinkish  plumage  is  assumed  and  young  and 
old  become  indistinguishable. 

The  back   is  clove-brown   with  olive-gray  edgings,   elsewhere  geranium-red,   the 
wing  bands  and  even  primary  edgings  tinged  with  geranium-pink. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird,  which  apparently  intensifies  the  color  by  a  gradual 
loss  of  the  di.stal  barbules  of  each  feather. 

Female. — Plumages  and  moults  are  similar  to  those  of  the 
male.  In  juvenal  plumage  the  sexes  are  practically  indistin- 
guishable. In  first  winter  plumage  duller  than  the  correspond- 
ing dress  of  the  male  ;  above,  olive-brown  with  smoke-gray 
edgings,  the  crown  and  rump  ochre  or  dull  olive-yellow,  entirely 
smoke-gray  below.  The  first  nuptial  plumage  is  acquired  by 
wear.  The  adult  winter  plumage  is  similar  to  male  first  winter, 
but  duller  with  only  a  tinge  of  red  at  most  on  crown,  rump  or 
breast.     The  adult  nuptial  plumage  is  acquired  by  wear. 


Passer  domesticus  (Linn.j.     PLnglish  Sparrow 

1.  Natal  Down.     Mouse-gray. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  hair-brown  somewhat  buffy,  wings  and  tail  slightly  darker,  and  streaked 
broadly  with  clove-brown  on  the  back  ;  secondaries,  tertiaries  and  wing  coverts 
edged  with  wood-brown.  Below,  mouse-gray  darkest  across  jugulum  and  on 
the  sides,  the  chin  and  mid-abdomen  nearly  white.  A  dusky  postocular  stripe. 
Bill  and  feet  pinkish  buff,  the  former  becoming  dusky  and  black  before  spring, 
and  the  latter  sepia-brown. 
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3.  First  Winter  Plumage  acquired  by  a  complete  postjuve- 
nal  moult  beginning  the  end  of  August. 

Unlike  previous  plumage,  the  black  chin  and  throat  patch  being  assumed.  Pileum, 
rump  and  upper  tail  coverts  smoke-gray,  the  feathers  brownish  edged  and  dusky 
basally.  The  back  streaked  with  black  each  feather  partly  Mar's-brown  and 
edged  with  buff.  Below,  dull  white  tinged  with  French-gray  on  throat  and 
sides,  the  feather  tips  with  buffy  wash,  the  shafts  faintly  grayish  ;  the  chin  and 
throat,  loral  and  postocular  stripe,  black  veiled  with  grayish  or  buffy  edgings  ; 
sides  of  chin  and  throat  and  mid-abdomen  nearly  white  ;  auriculars  olive  gray  ; 
posterior  part  of  superciliary  line,  postauricular  and  nuchal  regions  chestnut 
veiled  with  buff  edgings.  Wings  and  tail  dull  black  edged  with  pale  cinnamon, 
rich  chestnut  on  the  greater  and  lesser  coverts,  the  median  coverts  white,  buff 
edged  forming  a  wing  band. 

4.  First  Nuptial  Plumage  acquired  by  wear  which  brings 
the  blacks,  chestnuts  and  grays  into  prominence  by  loss  of  the 
veiling  feather  edgings,  and  the  buff  wash  is  lost.  The  wing 
bands,  sides  of  throat  and  abdomen  become  noticeably 
whiter. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  beginning  the  end  of  August.  Differs  very  little 
from  first  winter  dress,  the  black  of  the  throat  usually  more  ex- 
tensive and  the  buff  less  evident.  The  crown  is  usually  grayer 
and  the  median  coverts  whiter. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Fcinak. — In  natal  down  and  juvenal  plumage  females  are  in- 
distinguishable from  males.  The  first  winter  plumage  is  acquired 
by  a  complete  moult,  and  is  similar  above  to  that  of  the  male,  more 
washed  with  buff  below  and  without  the  black  throat  and  chest- 
nut postauricular  patches.  The  first  nuptial  plumage  is  acquired 
by  wear,  the  buff  being  largely  lost  and  later  plumages  differ 
very  little  from  each  other,  the  only  renewal  being  at  the  post- 
nuptial moult. 

It  would  be  interesting  to  know  whether  this  species  on  its 
"  native  heath  "  goes  through  the  same  sequence  of  plumages 
and  moults  although  there  is  no  reason  for  supposing  them  to 
have  been  modified  through  acclimatization  since  it  was  imported 
into  this  country. 
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Carpodacus  purpurens  (Gmel.).   Purple  Finch 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 
Plate  IV,  fig.  1  shows  a  Juvenal  plumage  crown  feather. 

Above,  wood-brown,  broadly  streaked  with  olive-brown  and  showing  whitish  streaks 
if  the  feathers  be  disarranged  so  as  to  expose  a  lighter  portion.  Below,  dull 
white  streaked  with  paler  olive-brown,  least  on  the  chin,  throat  and  middle  of 
abdomen  and  crissum,  the  last  two  areas  often  unmarked.  An  indistinct  whitish 
superciliary  line.  Wings  and  tail  deep  olive-brown,  edged  with  pale  buff 
deepest  and  broadest  on  tertiaries  and  wing  coverts.  Bill  and  feet  pinkish  buff, 
sepia-brown  when  older. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult  beginning  the  end  of  August,  which  involves  the  body 
plumage  and  the  wing  coverts,  but  not  the  rest  of  the  wings  nor 
the  tail. 

Differs  in  general  effect  very  little  from  the  last,  but  the  streaks  are  bolder,  the 
brown  usually  with  a  greenish  yellow  tinge  merging  into  the  buffy  edgings. 

Plate  IV,  fig.  2  shows  a  crown  feather  of  this  plumage  newly 
grown  ;  fig.  3,  a  similar  feather  after  about  eight  months  of  wear. 
When  to  apply  the  term  first  nuptial  to  this  feather  is  a  matter 
not  easy  to  determine. 

4.  First  Nuptial  Plumage  acquired  by  wear  through  which 
most  of  the  buffy  tints  are  lost,  the  edgings  becoming  whitish. 
Males  are  brown  streaked  and  indistinguishable  from  females  in 
most  cases. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  beginning  early  in  August  all  males  assuming  the 
pink  plumage. 

Above,  pale  geranium-red  (often  carmine  or  brick-red),  hoary  on  the  pileum  and 
nape,  the  feathers  of  the  back  with  dusky  shaft  lines  and  broad  greenish  buff 
edgings.  Below,  a  hoary  geranium-pink  blending  into  white  on  abdomen  and 
crissum,  the  flanks  buffy  with  a  few  dusky  streaks.  Wings  and  tail  clove-brown 
the  edgings  tinged  with  pale  brick-red. 

Young  and  old  now  become  practically  indistinguishable. 

Plate  VII,  fig.  1  represents  a  crown  feather  'of  this  plumage 
already  showing  wear  which  finally  produces  a  feather  like  that 
seen  as  fig.  2,  the  adult  nuptial  dress. 
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6.  Adult  Nuptial  Plumage  acquired  b\-  wear  which  pro- 
duces a  plumage  largely  bright  rosy  carmine  decidedly  brighter 
to  the  eye  than  the  winter  dress.  The  explanation  of  this  evi- 
dent color  change  is,  however,  very  simple.  There  is  no  pig- 
mentary change,  the  brightening  being  wholl}'  an  optical  delu- 
sion. Under  a  glass  of  even  moderate  power  it  will  be  seen  that 
the  whitish  barbules  of  the  reddish  feathers  of  the  winter  dress 
especially  of  the  head  and  throat  have  worn  away,  leaving  the 
resistant  carmine  barbs  bare  and  glistening.  The  remaining  bar- 
bules show  as  hoary  spots  and  in  winter  plumage,  of  course,  the 
whole  effect  is  hoary.  This  explanation,  although  at  variance 
Avith  that  offered  by  other  writers  is  imquestionably  the  correct 
one,  and  plate  VII,  fig's.  1  and  2  show  the  change  unmistaka- 
bly. The  bases  of  the  feathers  of  this  species  are  dusky,  and 
often  show  when  the  plumage  is  much  worn  or  even  disarranged. 
Wear  is  considerable  by  the  end  of  the  breeding  season  and  loss 
of  edgings  helps  intensify  the  reddish  tints. 

In  captivity  pink  adults  assume  golden  or  bronzed  feathers  at 
their  first  moult,  never  reassuming  the  pink  dress.  It  is  prob- 
able that  some  ingredient  of  their  food  when  in  the  wild  state 
is  lacking  and  a  deficiency  of  pigment  results. 

Female. — In  natal  down,  juvenal,  first  winter  and  first  nuptial 
plumages  indistinguishable  from  the  male  and  later  plumages 
are  brown  streaked  like  the  immature  male.  The  moults  cor- 
respond to  those  of  the  male. 

Loxia  curvirostra  minor  (Brehm).     American  Crossbill 

1.  Xatal  Down.      No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult 

Above,  streaked  with  olive-brown,  the  feathers  with  whitish  edgings,  an  olive-green 
tinge  on  the  back  and  pale  buff  on  the  rump.  Wings  and  tail  clove-brown  the 
feathers  faintly  edged  with  pale  buff  sometimes  greenish  tinged.  Below,  dull 
grayish  white  thickly  streaked  with  olive-brown.  Bill  and  feet  olive-gray, 
black  when  older.  The  mandibles  do  not  cross  at  first  but  in  about  three  weeks 
deflect  as  they  gi'ow  to  the  right  or  left  indift'erently. 

3.  F'iRST  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult  which  involves  the  body  plumage  but  neither  the  wings 


PASSERINE   BIRDS   OF   NEW   YORK  175 

nor  the  tail.  Birds  in  considerably  worn  ju venal  dress  taken  in 
New  Brunswick,  Canada,  June  29th,  July  21st  and  July  23d, 
show  a  few  new  feathers  of  this  plumage. 

Everywhere  a  mottled  mixture  of  bright  yellows,  greens  and  reds,  the  former  pre- 
dominating and  the  reds  dull,  but  individual  variation  is  great.  The  colors 
are  brightest  on  the  head,  rump,  throat  and  sides  of  abdomen.  The  posterior 
part  of  the  abdomen  and  under  tail  coverts  may  be  red  tinged  or  yellowish 
or  they  may  fail  to  moult  and  remain  brown  streaked. 

4.  First  Nuptial  Plumage  acquired  by  wear  which  is 
marked  by  midsummer  producing  through  loss  of  gra}'ish  bar- 
bules  a  brightening  of  the  whole  plumage,  as  already  explained 
under  Carpodacus  purpurciis.  A  worn  reddish  breast  feather  of 
this  plumage  is  shown  on  plate  VII,  fig".  4.  In  a  year  the 
feather  (fig".  3)  which  actualh'  grew  beside  this  one  would  also 
lose  its  barbules  and  appear  a  brighter  red,  like  fig".  4. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  September.  The  brick-red  body  plumage  with 
vermilion  rump  is  acquired  at  this  moult  as  shown  b}'  a  speci- 
men taken  in  New  Brunswick,  Canada,  October  i6th  which  has 
renewed  about  three  quarter  of  the  mottled  dress.  Plate  VII, 
fig.  3,  represents  a  new  feather  that  had  not  lost  its  sheath  and 
was  situated  next  to  the  worn  one  represented  by  fig.  4.  It 
seems  probable  that  an  entirely  red  plumage  is  not  always  fully 
acquired  until  the  second  postnuptial  moult.  A  reddish  tinge 
is  observable  in  the  faint  edgings  of  wings  and  tail. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  which  through 
loss  of  barbules  produces  coppery  and  rosy  reflections,  to  the  eye, 
brighter  than  those  of  the  previous  plumage. 

Female . — In  natal  down  and  juvenal  plumage  indistinguish- 
able from  males.  The  iirst  winter  plumage  acquired  by  a 
partial  postjuvenal  moult  which  does  not  include  the  wings  nor 
the  tail  is  olive-buff  indistincth'  mottled  or  streaked  with  olive 
brown  ;  the  rump  bright  olive-yellow.  The  first  nuptial  plum- 
age is  acquired  by  wear  producing  little  change.  The  adult 
winter  plumage  varies  little  from  the  first  winter,  the  rump  per- 
haps brighter  and  the  breast  tinged  with  bright  olive-yellow. 
Old  birds  soinetimes  show  dull  red  tints  on  these  areas,  but  the 
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brightest  adults  are  greenish  }'ellow  as  compared  with  the  dullest 
young  males  which  are  orange  tinged. 

Of  68   specimens  of  both  sexes  in  my  collection,  the   upper 
mandible  crosses  to  the  right  in  38  and  to  the  left  in  30. 


Loxia  leucoptera  Gmel.     White-winged  Crossbill 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Whole  plumage  dull  grayish  white  thickly  streaked  with  clove-brown,  the  feather 
edgings  grayish,  but  buffy  on  back,  rump  and  abdomen.  Wings  and  tail  dull 
black,  the  primaries,  secondaries  and  tertiaries  narrowly,  the  tertiaries  and  wing 
coverts  broadly,  edged  with  buffy  white  forming  two  distinct  wing  bands  at  tips 
of  greater  and  median  coverts.     Bill  and  feet  brownish  black. 

This  description  is  taken  from  two  females  in  my  collection 
secured  in  eastern  Canada,  June  29th  and  July  i6th.  The  birds 
are  decidedly  blacker  than  L.  c.  minor  m  corresponding  plumage. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  probably  in  September,  which  involves  the  body  plumage, 
but  neither  the  wings  nor  the  tail. 

The  head,  back,  rump,  throat  and  breast  are  varying  shades  of  chrome-yellow  with 
an  occasional  dash  of  dull  red,  the  scapularies  and  upper  tail  coverts  black. 
Lores,  orbital  region  and  forehead  dull  black. 

4.  First  Nuptial  Plumage  acquired  by  wear  which  to  the 
eye  brightens  the  yellow  by  loss  of  the  barbules  of  the  feathers. 
The  mouse-gray  basal  portion  of  the  body  feathers  is  somewhat 
in  evidence. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult.  It  is  likely  nearly  all  young  birds  assume  the 
full  red  adult  plumage  at  this  moult. 

Rosy  or  hoary  brick  or  geranium-red,  the  wings,  tail  and  scapularies  black.  Wing 
bands  and  tertiary  edgings  white.  Abdomen  smoke-gray  and  under  tail  coverts 
dull  white,  rose  tinged,  both  streaked  with  clove-brown.  The  colors  are  much 
pinker  than  those  of  L.  c.  fiihtor  in  corresponding  dress  and  the  white  wing 
bands  distinctive. 

6.  Adui^t  Nuptial  Plumage  acquired  by  wear,  which,  to  the 
eye,  brightens  the  rosy  tints  considerably  by  loss  of  the  barbules 
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from  a  part  of  each  barb.     The  general  effect  is  that  of  a  rosy 
bird  mottled  with  whitish  spots. 

Fc))ialc. — In  natal  down  and  juvenal  plumage  indistinguish- 
able from  the  male,  no  doubt,  as  is  the  case  in  allied  species. 
The  first  winter  plumage,  acquired  by  a  partial  postjuvenal 
moult,  not  involving  the  wings  nor  the  tail,  is  olive-buff,  similar 
to  L.  c.  minor,  from  which  it  may  easil}'  be  distinguished  b\' 
the  wing  bands,  and  besides  it  is  more  distinctly  mottled  and 
streaked  with  deeper  olive-brown.  The  first  nuptial  is  simph- 
the  previous  plumage  modified  by  wear.  The  adult  winter 
plumage  is,  of  course,  acquired  by  a  complete  postnuptial  moult, 
and  shows  a  certain  amount  of  yellow  scattered  through  it,  which 
is  somewhat  brightened  b}'  wear  becoming  the  adult  nuptial 
plumage.      Females  never  become  pink. 

Acanthis  linaria  (Linn.).     Redpoll 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal 
moult. 

Above,  streaked  with  sepia  and  clove-brown  with  whitish  edgings  ;  rump  paler  but 
also  streaked.  Wings  and  tail  clove  brown  with  whitish  or  buffy  edgings  ;  the 
coverts,  wing  bands  and  tertiaries  edged  with  pale  cinnamon.  Below  dull 
white  streaked  with  clove-brown  and  washed  with  buff  on  throat  and  sides. 
Bill  and  feet  of  dry  skin  dull  ochre. 

Description  from  a  specimen  taken  in  Labrador,  August  27th. 

3.  First  Winter  Plumage  acquired  by  a  partial  post- 
juvenal moult  late  in  August,  which  apparently  involves  the 
body  plumage  and  wing  coverts  and  not  the  rest  of  the  wings 
nor  the  tail. 

Above,  wood-brown,  sides  of  head  and  rump  paler,  streaked  with  olive-brown,  the 
feather  edgings  often  whitish.  Crown  dull  crimson,  usually  coppery.  Wings 
and  tail  deep  olive-brown,  the  feathers  with  whitish  edgings.  Below  white, 
washed  with  buff  on  throat,  sides  and  flanks,  streaked  laterally  and  on  under 
tail  coverts  with  olive-brown.      A  dull  brownish  black  chin  spot. 

Some  young  birds  may  assume  a  few  rosy  breast  feathers,  but 
they  are  characteristic  of  adults. 

Annals  N.  Y.  Acad.  Sci.  ,  Sept.  7,  1900 — 12. 
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4.  First  Nuptial  Plumage  acquired  by  wear,  through  which 
much  of  the  buff  is  lost,  the  birds  becoming  darker  and  whiter 
with  the  crown  spot  a  trifle  brighter  to  the  e}-e,  due  to  loss  of 
the  grayish  barbules  of  the  red  barbs. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult.  The  geranium-pink  or  rosy  feathers  of  the 
breast  and  rump  are  assumed.  Otherwise  similar  to  first 
winter  dress. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  through  which 
the  rosy  feathers  appear  brighter  like  the  crown  partly  by  loss 
of  barbules  and  partly  by  loss  of  the  whitish  edgings. 

Female. — The  plumages  and  moults  correspond  to  those  ot 
the  male,  but  the  crown  spot  is  duller  and  smaller,  often  bronzed, 
and  rosy  breast  feathers  are  seldom  acquired. 

Acanthis  linaria  rostrata  (Coues).     Greater  Redpoll 

The  plumages  and  moults  of  this  race  correspond  to  those  of 
A.  linaria,  the  subspecific  characters  prevailing  even  in  the  Juve- 
nal plumage,  the  colors  darker  and  the  streaking  somewhat 
heavier.  The  adults  are  large,  with  large  bills  and  \'eiy  white 
rumps,  sometimes  with  rosy  tints  everywhere. 

Carduelis  carduelis  (Linn.).     European  Goldfinch 

The  limited  number  of  specimens  examined  of  this  introduced 
species,  now  well  established  in  Central  Park,  New  York  City, 
forbids  positive  conclusions.  I  have  not  seen  the  ju venal 
plumage,  nor  do  I  know  the  extent  of  the  postjuvenal  moult, 
which  undoubtedly  takes  place.  Adults  evidently  have  but 
one  moult  annually,  the  postnuptial,  and  I  believe  the  brighten- 
ing of  the  red  frontlet  in  spring  is  due  to  the  loss  of  the  fuzzy 
barbules  from  brighter  colored  barbs.  Descriptions  from  text- 
books are  unsatisfactory  in  solving  the  problems  of  moult,  but 
they  seem  to  indicate  the  usual  sequence  of  plumages  and 
moults  in  this  species. 
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Spinus  tristis  (Linn.).     American  Goldfinxh 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above  wood-brown,  grayer  on  crown,  yellowish  on  forehead.  Below,  including 
sides  of  head  primrose-yellow  brightest  on  chin,  washed  on  sides  and  flanks  and 
across  the  throat  with  deep  buff.  Wings  and  tail  dull  black  whitish  edged  ; 
secondaries,  tertiaries,  and  wing  coverts  including  two  wing  bands  edged  with 
ochraceous  buff  the  outer  greater  coverts  usually  partly  white.  Bill  and  feet 
pinkish  buff,  becoming  dusky  with  age. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult  beginning  late  in  September  which  involves  the  body 
plumage  but  not  the  wings  nor  the  tail. 

Similar  to  previous  plumage  but  a  deeper  brown  above  and  the  yellow  below  re- 
placed (except  on  the  chin  which  is  a  brighter  yellow)  by  pale  olive-gray, 
darkest  on  the  throat  and  washed  with  wood-brown  on  the  sides.  The  crissum 
and  middle  of  the  abdomen  are  white.  Dull  black,  brownish  or  yellowish 
edged  lesser  coverts  (the  "shoulders")  distinguish  young  birds  from  adults 
which  have  them  bright  yellow,  the  black  of  the  wings  and  tail  is  besides  less 
intense,  the  wing  bands  are  browner  and  the  chin  duller  yellow. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  during  April  and  early  May  which  involves  the  entire 
body  plumage  but  neither  the  wings  nor  the  tail.  The  bright 
canary  and  black  dress  is  assumed,  old  and  young  distinguish- 
able only  by  the  brownish  "shoulders,"  and  the  duller  and 
more  worn  wings  and  tail  of  the  young  bird.  It  is  interesting  to 
note  that  the  black  wings  and  tail  are  assumed  with  the  juvenal 
plumage,  the  black  crown  at  the  prenuptial  moult.  The  effects 
of  wear  are  marked,  for  the  white  edgings  due  to  fading  are  lost 
by  abrasion  before  the  end  of  the  summer  so  that  the  edges  of 
the  tertiaries  and  secondaries  become  scalloped  out,  and  very 
little  if  any  white  remains  wl\en  the  postnuptial  moult  occurs. 
This  is  illustrated  by  plate  II,  figs.  4  and  5. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  beginning  about  the  middle  of  September.  Similar 
to  first  winter  but  a  richer  deeper  brown  above,  the  crown,  throat 
and  sides  of  breast  more  distinctly  yellow,  the  edgings  of  the 
wings  and  tail  (which  are  jet  black)  paler  and  most  important  of 
all  the  "shoulders"  bright  canaiy-yellow  instead  of  brown. 
Youne  and  old  now  become  indistinsjuishable. 
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6.  Adult  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  which  involves,  as  in  the  young  bird,  the  whole  body  plu- 
mage but  not  the  wings  nor  the  tail.  Distinguishable  from  iirst 
nuptial  chiefly  by  the  yellow  "shoulders." 

Female. — Females  have  plumages  and  moults  exactly  corre- 
sponding to  the  males,  but  the  plumages  are  regularly  much 
duller  and  the  prenuptial  moults  much  less  extensive.  The 
wings  and  tail  are  browner  and  there  is  no  black  upon  the 
crown.  I  have  a  large  series  of  this  species  taken  every  month 
in  the  year  including  many  specimens  showing  both  sexes  in 
various  stages  of  the  double  moult  they  regularly  undergo. 

Spinus  pinus  (Wils.).     Pine  Siskin 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  olive-brown  with  buff  tinged,  or  yellowish  feather  edgings  and  streaked  with 
clove-brown.  Wings  and  tail  deep  olive-brown,  basal  portion  of  the  remiges 
and  rectrices  canary-yellow,  the  edgings  of  the  primaries  and  secondaries  paler 
yellow,  their  tips  M-hitish,  the  edgings  of  the  rectrices  faintly  olive-yellow,  the 
wing  coverts  edged  with  ochraceous-buff  forming  two  wing  bands,  the  ter- 
tiaries  broadly  edged  with  buff.  Below  primrose-yellow,  palest  on  chin,  thickly 
streaked  with  clove-brown.     Bill  and  feet  pinkish  buff,  dusky  when  older. 

This  plumage  is  worn  a  long  time,  probably  two  months,  the 
postjuvenal  moult  beginning  early  in  August  as  shown  by  a 
specimen  from  eastern  Canada,  August  8th.  It  becomes  con- 
siderably worn  and  the  buffy  tints  as  well  as  the  yellow  below 
are  nearly  lost  before  the  moult  begins. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult  in  August  in  eastern  Canada  which  involves  the  bod}^ 
plumage  but  not  the  wings  nor  the  tail. 

Differs  very  little  from  the  previous  plumage,  birds  being  a  paler  brown  above  and 
altogether  without  the  yellow  tinge  below.  They  are  dull  white  below  with  a 
faint  buffy  tinge  anteriorly  and  laterally  and  streaked  with  olive-brown  ;  the 
buffy  wing  coverts  rapidly  fade  to  dull  white. 

4.  First  Nuptial  Plumage  acquired  by  wear  which  pro- 
duces a  dingy  white,  brown-streaked  bird. 
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5.  Adult  Winter  Plumage  acquired  by  a  complete  postnup- 
tial moult  in  August.  Differs  very  little  from  first  winter  dress. 
The  wings  and  tail  will  average  darker  with  more  yellow  and 
the  wing  coverts  have  less  buff  and  often  a  tinge  of  yellow. 

6.  Adult  Nuptl\l  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Female. — Females  have  plumages  and  moults  corresponding 
to  those  of  the  males.  They  are  indistinguishable  from  them  in 
natal  down  and  juvenal  plumage  except  that  the  extent  and  in- 
tensity of  the  yellow  in  the  wings  and  tail  is  less  in  most  speci- 
mens in  juvenal  dress.  In  later  plumages  this  difference  holds 
and  besides  the  birds  are  usually  less  heavily  streaked  and  paler 
than  the  males. 

Plectrophenax  nivalis  (Linn.).     Sxowflake 

1.  Natal  Down.     No  specimen  seen. 

2.  JuvEXAL  Plumage  acquired  by  a  complete  postnatal 
moult. 

Above,  including  sides  of  head  mouse-gray  streaked  faintly  on  the  head,  more 
broadly  on  the  back  with  dull  black.  Wings  dull  black  ashy  edged,  second- 
aries, basal  part  of  primaries  and  wing  coverts  pure  white,  the  tertiaries  broadly 
edged  with  Prout's-brown.  Tail  chiefly  white,  the  central  rectrices  wholly 
clove-brown  the  others  merely  edged  with  it  terminally.  Below,  dull  white,  the 
throat,  breast  and  sides  mouse-gray,  a  brownish  wash  in  the  flanks.  Bill  pin- 
kish flesh,  feet  dull  black. 

This  description  is  taken  from  Greenland  specimens. 
White  primary  coverts  terminally   dusky   distinguish  young 
males  from  adults,  in  Avhich  they  are  wholly  white. 

3.  First  Wixter  Plumage  acquired  by  a  partial  postjuvenal 
moult  early  in  August  in  Greenland  which  involves  the  body 
plumage,  but  apparently  not  the  wings  nor  the  tail. 

Above,  wood-brown  often  russet  tinged,  darker  on  the  crown,  completely  veiling  the 
black  basal  portions  of  the  dorsal  feathers  and  the  white  portions  of  those  of 
the  head.  Below  pure  white,  a  jugular  band  and  the  sides  russet,  its  extremi- 
ties and  the  auriculars  Vandyke-brown. 

4.  First  Nuptial  Plumage  acquired  chiefly  by  wear  which 
produces  during  the   breeding  season  a  plumage  almost  wholly 
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black  and  white.  The  feather  edgings  of  the  back  are  grad- 
ually lost  down  to  the  black  area,  the  individual  feathers  thereby 
becoming  sagittate  instead  of  rounded,  while  abrasion  and  fad- 
ing remove  the  browns  that  conceal  the  white.  I  do  not  find 
that  the  black  area  of  any  feather  corresponds,  except  approxi- 
mately, to  the  points  where  the  barbules  of  adjacent  barbs  last 
cross  as  figured  by  Chapman  ('96)  and  Stone  ('96,  pp.  118- 
119).  I  am  inclined  rather  to  believe  that  chemical  disintegra- 
tion proceeds  faster  in  the  less  pigmented  extremities  of  the 
barbs  which  certainl}'  are  not  provided  with  heavier  barbules  at 
the  point  where  the  feather  tips  cease  to  break  awa}'.  Besides 
wear,  there  is  some  renewal  of  feathers  on  the  chin,  throat  and 
sides  of  the  head  during  February  and  March,  as  in  man}^  other 
species,  but  this  perhaps  scarcely  deser\'es  to  be  called  a  moult. 

5.  Adult  Winter  Plumage  acquired  in  Greenland  by  a  com- 
plete postnuptial  moult  late  in  Juh'  and  in  August.  The  wings 
and  tail  are  usuall}'  blacker  than  in  first  winter  dress,  the  edg- 
ings richer  with  less  brown  and  more  gra\%  the  tertiaries  edged 
with  a  deeper  brown,  the  primar\'  coverts  wholly  ^^•hite  ;  else- 
where the  brown  is  paler  especially  on  the  crown  and  jugular 
band. 

6.  Adult  Nuptlal  Plumage  acquired  chiefl}-  b}-  wear  and 
partly  by  moult  as  in  the  young  bird.  Plumage  wholly  black 
and  white. 

Female. — In  juvenal  plumage  the  female  is  similar  to  the 
male,  but  with  less  white  on  the  wings  and  tail,  the  greater 
coverts  brown,  the  primar}-  coverts  wholl\-  dusk}%  and  the  sec- 
ondaries with  dusky  edgings.  Subsequent  plumages  and  moults 
correspond  to  those  of  the  male.  The  wings  and  tail  are  regu- 
larly duller,  and  the  white  of  the  wing  restricted  and  mixed  with 
dull  black.  The  chief  differential  character  is  found  in  the  feathers 
of  the  head  and  nape  which  are  dull  brownish  black  basally. 
In  winter  plumages  this  black  is  veiled  with  rich  brown,  but 
wear  produces  a  streaked  appearance  in  nuptial  plumages.  The 
jugular  band  is  usually  faint  in  females.  The  characters  given 
distinguish  females  in  any  plumage  from  males,  whether  adults 
or  young  birds. 
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Oalcarius  lapponicus  (Linn.).     Lapland  Longspur 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  including  sides  of  head  rich  buff  or  clay-color  streaked  heavily  with  black. 
Wings  and  tail  deep  clove-brown,  tertiaries  and  greater  coverts  edged  with 
Mar's-brown,  white  tipped,  lesser  coverts  with  white,  primaries  and  tail  with 
pale  cinnamon,  outer  rectrices  terminally  buffy  white.  Below,  dull  white, 
washed  with  buff  across  the  throat  ;  the  chin,  throat  and  sides  streaked  with 
black.      Bill  and  feet  of  dried  skin  dusky  clay-color. 

3.  First  Winter  Plumage  acquired  by  a  partial  postju venal 
moult  beginning  in  Greenland  early  in  August  which  involves 
the  bod}'  plumage,  part  of  the  wing  coverts  and  not  the  rest  of 
wings  nor  the  tail.  Young  and  old  become  practically  indis- 
tinguishable in  many  cases. 

Similar  to  the  previous  plumage.  Above,  wood-brown  and  cinnamon  streaked  with 
clove-brown,  the  nape  and  sides  of 'neck  chestnut  concealed  by  wood-brown 
edgings  ;  lesser  coverts  edged  with  wood-brown.  Median  crown  stripe  super- 
ciliary line  and  anterior  auriculars  buff,  posterior  auriculars  black.  Below, 
white,  the  feathers  everywhere  dusky  basally,  the  sides  of  chin  and  a  crescentic 
area  on  the  throat  jet  black  veiled  almost  completely  by  long  white  edgings  ; 
the  sides  and  flanks  streaked  with  black. 

4.  FiR.ST  Nuptlal  Plumage  acquired  by  a  partial  prenuptial 
moult  beginning  in  March  in  the  L^nited  States  which  involves 
the  anterior  parts  of  the  head,  chin  and  throat.  The  black 
feathers  of  these  areas  and  the  creamy  white  ones  of  the  sides  of 
the  head  are  acquired  by  moult  contrasting  with  the  chestnut 
collar  which  is  assumed  by  loss  of  feather  edgings.  This  moult 
does  not  usually  extend  to  the  posterior  portion  of  the  black 
throat  patch  where  old  black  feathers  with  partly  worn-off  edg- 
ings are  i"egularly  found.  Wear  produces  a  distinctly  black 
and  white  streaked  appearance  above  with  the  collar  clear  chest- 
nut as  if  unveiled. 

5.  Adult  Winter  Plumage  acquired  by  a*  complete  post- 
nuptial moult  in  August.  Practically  indi.stinguishable  in  many 
cases  from  first  winter  dress,  but  the  black  on  the  chin  and  throat 
is  more  extensive,  and  the  colors  richer  and  deeper,  especially 
the  wing  edgings. 

6.  Adult  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  as  in  the  young  bird. 
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Female. — The  plumages  and  moults  correspond  to  those  of 
the  male,  but  the  black  throat  patch  is  never  so  extensive  and 
usually  merely  outlined  with  dull  black  streaks.  The  juvenal 
plumage  is  indistinguishable  from  that  of  the  male.  The  first 
winter  plumage  is  much  \-eiled  and  streaked  above  with  clove 
and  cinnamon  brown,  the  nape  vinaceous  ;  below  it  is  white  ob- 
scurely black  on  the  sides  of  the  chin  and  with  a  small  throat 
patch,  the  sides  and  flanks  black  streaked.  The  first  nuptial 
plumage  is  chiefly  the  result  of  wear,  a  few  white  feathers  being 
acquired  by  moult  on  the  chin.  The  adult  winter  plumage  is 
like  the  first  winter  dress  with  perhaps  more  black  on  the  throat. 

Calcarius  ornatus  (Towns.).      Chestnut-collared  Longspur 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above  clove-brown,  the  feathers  edged  with  dull  white  and  wood-brown  producing 
a  streaked  appearance.  Wings,  sepia-brown,  the  primaries  terminally  dusky, 
the  coverts  edged  with  white  forming  a  band  at  tips  of  the  greater,  which  with 
the  tertiaries,  secondaries  and  middle  rectrices  are  edged  with  pale  cinnamon, 
the  primaries  with  buff;  tail  largely  white,  the  outer  rectrices  with  only  a 
terminal  shaft  line  of  sepia.  Bill  and  feet  dusky  pinkish  buff,  becoming 
darker. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 

moult   w^hich    involves  the  body  plumage,   lesser  wing  coverts 

and  usually  not  more  of  the  wings  nor  the  tail. 

Similar  to  previous  plumage.  Above,  sepia  edged  with  pale  wood-brown  concealing 
black  feathers  on  the  crown  and  chestnut  ones  on  the  nape  and  sides  of  neck; 
a  partly  streaked  effect  elsewhere.  Lesser  wing  coverts  black  veiled  with 
whitish  edgings.  Below,  throat  and  breast  black  much  veiled  with  bufify  white 
edgings,  the  chin,  flanks  and  crissum  white  tinged  with  buff.  Auriculars  wood- 
brown,  the  posterior  ones  concealing  black  ;  superciliary  line  and  lores  whitish. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  in  March  which  involv^es  chiefly  the  head  and  throat. 
The  chin,  auriculars  and  lores  are  renewed  by  moult,  becoming 
clay-colored  and  also  part  of  the  black  area  on  the  throat  and 
forehead,  the  rest  of  it  becoming  black  by  loss  of  the  feather 
edgings.  The  black  portion  of  the  auriculars  and  the  chestnut 
collar  is  exposed  by  wear,  the  superciliary  line  becoming  whiter, 
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the  abdomen  paler  and  the  back  more  distinctly  streaked  by  the 
same  influence.  There  are  few  species  in  which  the  same  color, 
black,  is  produced  by  moult  and  by  wear,  but  this  one  illustrates 
it  beautifully  and  the  lines  of  demarcation  between  old  and  new 
feathers  vary  according  to  the  individual.  When  only  part  of 
the  chin  is  renewed  by  moult,  the  cla}--color  may  be  divided  from 
the  black  by  a  white  band  of  worn  faded  feathers.  Young  and 
old  become  practically  indistinguishable. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult.  Differs  from  the  first  winter  dress  chiefly  in  the 
larger  areas  of  black,  which  often  include  the  chin,  and  in  the 
richer  darker  colors  especially  wing  edgings. 

6.  Adult  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  as  in  the  young  bird. 

Female. — The  plumages  and  moults  correspond  to  those  of 
the  male  from  which  the  female  is  first  distinguishable  in  first 
winter  plumage  which  is  plain  wood-brown  streaked  eveiywhere 
\\ith  clove-brown,  the  wing  coverts  and  tertiaries  with  whitish 
edgings.  The  prenuptial  moult  is  limited  and  in  later  plumages 
very  little  if  any  of  the  black  throat  of  the  male  is  acquired. 


Poocaetes  gramineus  (Gmel.).     Ve.sper  Sparrow 

1.  Natal  Down.      Xo  specimen  seen. 

2.  Juvexal  Plum.\ge  acquired  by  a  complete  postnatal  moult. 

Above,  including  sides  of  head,  wings  and  tail  clove-brown,  the  efi'ect,  streaked 
owing  to  the  body  feathers  and  wing  coverts  being  dark  centrally,  bordered 
with  bufty,  grayish  and  whitish  edgings.  The  edgings  of  the  tertiaries  and  the 
lesser  coverts  ("shoulders'")  are  Mar's-brown,  those  of  the  greater  coverts 
paler  and  the  feathers  tipped  with  white,  those  of  the  secondaries  still  paler, 
those  of  the  outer  primaries  and  rectrices  dull  white  ;  the  outer  rectri.v  largely 
white.  Below,  dingy  white  streaked  with  clove-brown,  heaviest  on  the  jugulum, 
merely  flecked  on  chin  and  crissum.  Feet  and  bill  pinkish  buff  darkening  little 
with  age. 

3.  First  Wixter  Plumage  acquired  by  a  partial  postjuvenal 
moult  beginning  the  latter  half  of  August  which  involves  the 
body  plumage  but  not  the  wings  nor  the  tail,  young  becoming 
practically  indistinguishable  from  adults. 
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Similar  to  the  previous  plumage.  Above,  sepia-brown  streaked  with  clove-brown 
and  tinged  with  walnut.  Below,  dull  white,  clearer  on  the  chin,  washed  on 
throat  and  sides  with  pinkish  buff  and  streaked  broadly  on  throat  and  sides 
with  clove-brown,  walnut  tinged  and  veiled  with  whitish  or  buffy  edgings  ;  the 
chin  flecked  ;   the  breast,  abdomen  and  crissum  white. 

4.  First  Nuptial  Plumage  acquired  by  wear  which  is  marked 
and  produces  a  brown-streaked  plumage.  The  buffs  and  browns 
are  largely  lost.  A  few  new  feathers  may  be  assumed  about 
the  chin  in  spring,  but  there  is  no  evidence  of  a  moult. 

5.  Adult  Winter  Plumage  acquired  b}-  a  complete  post- 
nuptial moult  beginning  in  mid-August.  Practically  indistin- 
guishable from  first  winter  dress,  sometimes  paler  below,  the 
tertiary'  edgings  rather  darker. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Female. — The  sexes  are  practicalh'  alike  in  all  plumages, 
although  the  colors  will  average  duller  in  the  female,  and  the 
moults  are  the  same. 

Ammodramus  princeps  (Alayn.).     Ipswich  Sparrow 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  buff,  palest  on  the  back,  streaked  narrowly  on  the  pileum,  nape  and  rump, 
and  broadly  on  the  back  with  deep  clove-brown.  Below,  pale  yellowish  buff, 
palest  on  chin,  abdomen  and  crissum  ;  narrowly  streaked  on  sides  of  throat, 
across  jugulum,  on  sides,  flanks  and  thighs  with  clove-brown.  Wings  and  tail 
clove-brown  the  quills  and  coverts  with  whitish  or  pale  cinnamon  edgings,  be- 
coming russet  on  the  tertiaries  the  proximal  one  white  edged.  Bill  and  feet 
pinkish  buff,  the  former  becoming  dusky,  the  latter  slightly  browner  with  age. 

This  description  is  based  upon  nine  specimens  in  my  collection 
taken  on  Sable  Island,  Nova  Scotia,  in  July  and  August. 

3.  First  Winter  Plumage  acquired  by  a  partial  postju venal 
moult  in  August  which  involves  the  body  plumage,  and  ap- 
parently the  wing  coverts,  but  not  the  rest  of  the  win^s  nor 
the  tail,  young  and  old  becoming  practically  indistinguishable. 

Similar  to  the  previous  plumage.  Above,  chiefly  drab-gray  which  edges  feathers 
clove-brown  centrally  bordered  by  a  zone  of  Vandyke-brown  so  that  the  streak- 
ing above  is  suffused.     The  nape  and  median  crown  stripe  are  yellowish.     The 
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edgings  of  the  wing  coverts,  secondaries  and  tertiaries  are  of  a  vinaceous  cin- 
namon which  rapidly  fades.  Below,  white,  buff  tinged  on  sides  of  head,  across 
throat  and  on  sides,  streaked  on  sides  of  chin,  across  jugulum  and  on  sides  and 
flanks  with  russet  bordered  by  clove-brown  which  is  veiled  by  overlapping 
whitish  feather  edgings.  Superciliary  line  ashy  gray.  No  yellow  above  the 
eye. 

4.  First  Nuptial  Plumage  acquired  b)"  a  partial  prenuptial 
moult  which  involves  the  head,  throat,  and  part  of  the  breast, 
and  a  few  stray  feathers  of  the  other  tracts  but  neither  the  wings 
nor  the  tail.  The  chin  and  throat  become  whiter,  the  streakings 
on  them  darker  and  the  yellow  of  the  superciliary  line  is  ac- 
quired. Elsewhere  the  bufify  tints  fade  out  and  the  streakings 
become  more  prominent  owing  to  the  abrasion  which  exposes 
the  darker  colors  beneath  the  veiling.  The  prenuptial  moult 
begins  in  February  lasting  through  March  in  the  vicinity  of  New 
York  city,  young  birds  and  old  becoming  practically  indistin- 
guishable. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  August.  Indistinguishable  with  certainty  from 
first  winter  dress  but  usually  grayer  or  more  hoary^  above,  the 
russet  deeper  on  tne  \\'ings  and  eveiywhere  less  suffused  with 
buff      Some  specimens  are  tinged  with  yello^^'  above  the  eye. 

6.  Adult  Nuptial  Plumage  acquired  b}'  a  partial  prenuptial 
moult  as  in  the  young  bird. 

Female. — The  sexes  are  practical!}-  indistinguishable  although 
females  will  average  rather  browner  and  duller;  and  the  moults 
are  identical,  the  prenuptial  of  the  female  however  more  limited 
than  that  of  the  male. 

Ammodramus   sandwichensis   savanna   (Wils.). 
Savaxxa  Sparrow 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  po.stnatal  moult. 

Similar  in  pattern  and  coloration  to  A.  prittteps,  but  everywhere  darker.  Above 
clay-color  or  deep  buft'  prevails  with  dark  streaking,  darkest  on  pileum  ;  the 
wing  feather  edgings  are  darker  than  those  of  princeps  the  secondaries  and  ter- 
tiaries being  walnut-brown.  Below,  and  to  a  certain  extent  above,  and  about 
the  head,  a  buff  suffusion  replaces  the  paler  yellowish  tints  of  pi'inceps. 
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3.  First  Winter  Plumage  acquired  b}'  a  partial  postjuvenal 
moult  beginning  early  in  August,  which  involves  the  body  plum- 
age, and  the  wing  coverts,  but  not  the  rest  of  the  wings  nor  the 
tail.  Young  and  old  become  practically  indistinguishable,  the 
young  usually  with  more  buff  tints. 

Similar  to  A.  princeps,  but  dark  brown  instead  of  gray  prevailing  above,  the  crown, 
back  and  wing  edgings  much  darker.  Below  with  more  buff  on  the  throat  and 
about  the  head,  the  streakings  decidedly  broader  and  blacker. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult '  in  March  and  April  which  involves  the  head,  throat, 
breast,  often  the  anterior  part  of  the  back,  the  tertiaries  and  stray 
feathers  elsewhere  even  on  the  thighs,  the  abdomen,  the  lumbar 
tracts  and  the  tail  coverts,  but  not  the  remiges  nor  rectrices.  The 
buffy  winter  tints  are  replaced  by  grayish  ones  and  the  yellow  of 
the  superciliary  line  is  acquired.      Wear  is  soon  marked. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  August.  Differs  little  from  first  winter  plum- 
age, the  buffiness  less  pronounced  and  the  tertiary  edgings  a 
deeper  brown.      Superciliary  line  sometimes  tinged  with  yellow. 

6.  Adult  Nuptial  Plumage  acquired  by  a  partial  prenup- 
tial moult  as  in  the  young  bird. 

Female. — The  sexes  are  practically  indistinguishable,  although 
usually,  the  yellow  of  the  superciliaiy  line  is  less  bright  in  the 
female  and  there  is  more  buffy  suffusion. 

Ammodramus  savannarum  passerinus  (Wils.). 

Grasshopper   Sparrow 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  mottled  and  streaked  with  olive-brown,  the  edgings  of  the  nape  and  median 
crown  stripe  grayish,  those  of  the  back  and  rump  buffy,  the  scapularies  tipped 
with  spots  of  russet.  Wings  and  tail  olive-brown,  edged  with  wood-brown  or 
pale  cinnamon,  the  wing  coverts  and  tertiaries  tipped  with  white.  The  central 
rectrices  have  a  peculiar  fused  barring  along  the  shafts.  Below,  white,  streaked 
across  the  jugulum  and  faintly  on  the  sides  with  olive-brown.  Edge  of  wing 
white  or  faintly  yellow.  Bill  and  feet  pinkish  buff,  the  fonner  becoming  dusky, 
the  latter  deep  brown  when' older,  and  dull  ochre-yellow  in  dried  skins. 
(Plate  II,  fig.  1,  shows  a  new  tertiar)'  of  this  plumage.) 
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This  plumage  is  worn  a  long  time  and  is  much  frayed  and 
faded  when  the  postju venal  moult  begins  about  the  middle  of 
August. 

3.  F"iRST  Winter  Plumage  acquired  by  a  complete  post- 
juvenal  moult  in  August. 

The  pattern  of  nearly  all  the  feathers  is  changed  from  that  of  the  juvenal  plumage, 
the  streaking  of  the  pectoral  band  being  lost,  the  barring  of  the  tail  replaced 
by  uniform  brown,  and  the  plain  brown  tertiaries  acquiring  apical  sepia-brown 
spots.  (Plate  II,  fig.  2,  shows  a  tertiary  of  this  plumage  and  fig.  3  the  effect 
of  wear  upon  it. )  The  feathers  of  the  back  are  black  with  apical  chestnut 
spots  edged  with  pearl-gray  ;  the  nape  lacks  most  of  the  black,  and  the  pileum 
most  of  the  gray,  of  the  previous  plumage.  The  median  crown  stripe  and  the 
edgings  of  the  tertiaries  and  wing  coverts  are  rich  buff,  of  the  wing  quills  and 
tail  olive-gray,  the  bend  of  the  wing  bright  lemon.  The  wings  and  tail  are 
darker.  Below,  including  sides  of  head  and  superciliary  line,  rich  bufi",  deepest 
on  jugulum,  very  obscurely  streaked  with  pale  cinnamon,  the  middle  of  the 
abdomen  pure  white. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  at  the  south  in  April,  which  involves  chiefly  the  chin,  sides 
of  head  and  crown  and  a  few  scattering  feathers  of  the  other 
tracts  ;  but  not  the  wings  nor  the  tail.  The  yellow  superciliaiy 
spot  is  acquired.  Wear  is  more  marked  than  is  the  slight  moult, 
which  perhaps  does  not  deser\-e  the  name,  fading  removing  a 
large  part  of  the  buff  tints  and  abrasion  fraying  the  feathers,  so 
that  by  the  end  of  the  breeding  season  even  the  terminal  spots 
of  the  tertiaries  become  gouged  out  as  shown  on  plate  II,  fig.  3. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult.  Differs  very  little  from  first  winter  dress,  the  buff 
less  obvious  and  the  colors  deeper. 

6.  Adult  Nuptial  Plumage  acquired  apparently  b}'  a  partial 
prenuptial  moult  as  in  the  young  bird. 

Female. — The  sexes  are  practically  indistinguishable  and 
have  corresponding  moults  and  plumages. 

Ammodramus  henslowii  (Aud.).     Henslow's  Sparrow 

1.  Natal  Down.     Smoke-gray. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above  clay -color,  streaked  on  head  and  back  with  black,  the  feathers  with  rounded 
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central  spots  bordered  with  the  clay-color.  Wings  and  tail  clove-brown  edged 
with  clay-color,  secondaries  and  tertiaries  with  russet,  alulae  with  white.  Be- 
low, faint  primrose-yellow,  bufity  on  chin  and  throat,  unstieaked  or  an  occas- 
sional streak  at  sides  of  throat.  Bill  and  feet  of  dried  skin  raw  umber  brown 
sometimes  dusky  and  paler  in  spring  specimens. 

3.  First  Winter  Plumage  acquired  by  a  complete  post- 
ju venal  moult  so  far  as  may  be"  judged  from  limited  material  for 
comparison. 

Pileum  and  nape  yellowish  olive-buft,  lateral  crown  stripes  and  flecking  of  nape 
black  ;  back  chestnut,  streaked  with  black  the  edgings  pearl  gray  ;  rump  tawny 
olive  veiling  black  streaks.  Below,  dull  white  washed  on  sides  of  head,  breast, 
flanks  and  on  crissum  with  clay-color,  a  jugular  band  of  narrow  black  streaks 
which  extend  broader  on  the  flanks.  Orbital  ring  pearl-gray.  Wings  and  tail 
darker  than  in  previous  plumage,  the  edgings  largely  russet  or  chestnut,  the 
alulae  edged  with  drab.  The  tail  is  darker,  the  dusky  stripes  along  the  shafts 
bordered  with  chestnut. 

4.  FiR.sT  Nuptial  Plumage  acquired  probably  by  a  partial 
prenuptial  moult  confined  chiefly  to  the  head  and  chin.  In 
species  so  much  affected  by  wear  it  is  not  easy  to  be  sure  of  a 
moult  without  specimens  which  actually  show  it.  The  freshness 
of  many  feathers  in  spring  indicate  it. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult.  Practicalh'  indistinguishable  from  first  winter, 
usually  whiter  below,  of  a  greener  tint  about  the  head  and  the 
edgings  of  the  back  grayer. 

6.  Adult  Nuptial  Plumage  acquired  probably  by  a  partial 
prenuptial  moult  as  in  the  young  bird. 

Female. — The  sexes  are  practically  indistinguishable,  and  the 
moults  correspond. 


Ammodramus  caudacutus  (Gmel.).     Sharp-tailed  Sparrow 

1.  Natal  Down.     Grayish  wood-brown. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Everywhere  rich  buff  brightest  on  superciliary  and  malar  stripes  and  on  jugulum  ; 
the  back  broadly,  the  jugulum  and  sides  narrowly  streaked  with  clove-brown. 
Crown  and  wings  nearly  black,  wing  coverts  and  tertiaries  broadly  edged  with 
ochraceous  buff,  the  secondaries  with  russet,  the  primaries  and  their  coverts 
with  greenish  tinged  olive-gray,  the  alulae  with  white.     Tail  olive-brown  with 
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clove-brown  shaft  streaks  and  indistinct  baiTing.      Auriculars  dusky.      Bill  and 
feet  pinkish  buff  the  former  becoming  dusky,  the  latter  sepia-brown  with  age. 

This  plumage  is  worn  from  June  to  September  when  the  post- 
ju venal  moult  takes  place  in  worn  and  faded  birds. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult  during  September  and  early  October  which  involves 
almost  the  entire  plumage  except  the  primaries,  their  coverts, 
and  the  secondaries,  and  apparently  these  also  in  some  vigorous 
individuals. 

Unlike  the  previous  plumage  ;  the  upper  parts  resembling  A.  rnartt  mus.  Above, 
dull  brownish  olive-green,  an  orange  tinged  patch  on  the  nape,  the  feathers  of 
the  back  edged  with  pearl  and  cinereous  gray,  the  crown  rich  sepia  faintly 
streaked  with  clove-brown,  an  indistinct  median  stripe  cinereous  gray.  The 
tertiaries  are  edged  with  buff,  the  secondaries  and  greater  coverts  with  russet,  the 
lesser  coverts  with  olive-yellow  ;  the  edge  of  the  wing  is  bright  lemon-yellow. 
The  new  tail  has  more  olive  and  is  less  barred  than  the  old.  Below,  dull  white 
washed  on  chin,  across  jugulum  and  on  sides,  flanks  and  crissum  with  ochra- 
ceous  buff,  superciliary  and  malar  stripes  deeper  buff;  streaked  on  jugulum, 
sides  and  crissum  with  clove-brown  veiled  by  overlapping  feather  edgings. 
Auriculars  cinereous. 

The  buff  everywhere  fades  rapidly  and  abrasion  is  soon  marked 
bringing  the  throat  streaking  into  prominence.  Birds  become 
much  grayer  abo\'e  and  much  whiter  below  by  fading  and  by 
actual  loss  of  the  veiling  feather  tips.  Several  albinistic  speci- 
mens in   my  collection  are  in  this  plumage  mottled  with  white. 

4.  First  Nuptial  Plumage  acquired  by  a  complete  prenup- 
tial  moult  which  occurs  in  March  and  April.  I  have  seen  sev- 
eral specimens  with  the  remiges  partly  grown,  but  this  is  usually 
accomplished  before  the  birds  reach  us  although  many  show 
renewal  in  the  body  feathers.  A  careful  examination  under  the 
glass  shows  that  birds  in  May  are  in  as  fresh  plumage  even  to 
the  wings  and  tail  as  when  they  leave  us  late  in  October  and 
November  and  it  would  be  safe  to  infer  a  moult  even  if  there 
were  no  actual  proof  of  it.  Wear  soon  produces  a  faded  ragged 
bird  dull  brown  above  and  dingy  white  below  with  dull  streaks, 
only  the  superciliary'  and  malar  stripes  showing  any  buff. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  beginning  late  in  August.  Practically  indistin- 
guishable from  first  winter  dress  the  colors  averaffina;  richer. 
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6.  Adult  Nuptial  Plumage  acquired  by  a  complete  pre- 
nuptial  moult  as  in  the  young  bird. 

Female. — The  sexes  are  practically  indistinguishable  and  the 
moults  identical. 

Ammodramus  caudacutus  nelsoni  Allen.     Nelson's  Sparrow 

Ammodramus  caudacutus  subvirgatus  Dwight.     Acadian 
Sharp-tailed  Sparrow 

The  plumages  and  moults  of  these  two  races  correspond  ex- 
actly to  those  of  A.  candaaitiis.  I  hav^e  indicated  their  differences 
of  plumage  in  another  paper  (Auk,  XIII,  1896,  pp.  271-278) 
and  need  only  add  that  all  these  birds  undoubtedly  have  two 
complete  moults  ever)^  year,  judging  by  a  large  amount  of  ma- 
terial illustrating  all  plumages  except  the  natal  and  ju\'enal  of 
A.  c.  nelsoni  which  is  unknoun  in  collections. 

Ammodramus  maritimus  (Wils.).     Seaside  Sparrow 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  including  sides  of  head  and  the  tail,  olive-brown  narrowly  streaked  on 
pileum,  nape  and  upper  tail  coverts  and  more  broadly  on  the  back  with  clove- 
brown.  Wings  dull  black,  primaries  edged  with  olive-gray,  secondaries  with 
russet,  coverts  and  tertiaries  with  buff,  alulae  with  white.  Below,  dull  white 
washed  with  buff  on  sides  of  chin,  on  jugulum,  along  the  flanks  and  on 
crissum  and  narrowly  streaked  on  jugulum  and  along  the  sides  with  clove- 
brown.  The  supraloral  space  is  greenish.  Bill  and  feet  pinkish  flesh,  the 
former  becoming  slaty  and  the  latter  sepia-brown. 

3.  First  Winter  Plumage  acquired  by  a  complete  post- 
juvenal  moult  beginning  the  latter  part  of  August  when  the 
Juvenal  plumage  has  become  worn  and  faded  as  a  result  of  fully 
two  months"  wear.     Young  and  old  become  indistinguishable. 

Unlike  the  previous  plumage,  less  definitely  streaked.  Above,  including  sides  of 
head,  wings  and  tail  olive-green,  pileum  and  back  cinereous  from  the  olive 
and  pearl-gray  edgings,  median  crown  stripe  pure  cinereous  gray  bordered  by  tw'o 
lateral  stripes  of  olive-green  obscurely  streaked  with  black.  The  primaries  are 
edged  with  olive-green,  the  outer  with  white,  the  secondaries,  tertiaries  and 
greater  coverts  with  rich  russet,  the  lesser  with  olive-yellow,  the  alulae  with 
whi'e.     The  edge  of  the  wing  is  bright  lemon  and  a  yellow  spot  is  acquired  in 
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the  supraloral  space,  the  superciHary  line  greenish.  Below,  dull  white  washed 
across  jugulum,  on  sides  and  crissum  with  buff",  and  broadly  and  rather  indis- 
tinctly streaked  (except  on  chin  and  mid-abdomen  which  are  pure  white)  with 
olive-gray. 

4.  First  Nuptial  Plumage  acquired  by  wear.  The  plumage 
of  these  birds  when  the}'  reach  the  latitude  of  New  York  in  Ma}- 
is  already  ragged,  and  by  the  end  of  the  breeding  season  the 
feathers  are  in  shreds,  the  plumage  becoming  a  ding}-  brown 
above  and  a  mottled  gray  below  the  onl}'  distincti\'e  markings 
being  a  dirt}-  white  chin  and  yellow  supraloral  spots.  The  tat- 
tered condition  of  this  species  illustrates  how  unfortunate  it  is  to 
base  specific  descriptions  on  breeding  plumages. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  beginning  in  mid-August.  The  fresh  plumage 
assumed  is  in  sharp  contrast  to  the  ragged  one  doffed  and  differs 
vet}'  little  from  first  winter  except  in  the  richness  of  the  tints, 
being  a  trifle  darker  and  grayer  with  less  buff 

6.  Adult  Nuptial  Plumage  acquired  b}-  wear  as  in  the 
young  bird.  It  is  rather  surprising  that  a  species  living  in  the 
same  environment  as  A.  candaattus  and  suffering  equally  from 
abrasion  due  to  coarse  marsh  grasses  and  reeds  should  have  but 
one  moult  in  the  }-ear,  while  the  latter  has  two. 

Female. — The  plumages  and  moults  are  identical,  the  colors 
averacrincr  somewhat  duller. 


Chondestes  grammacus  (Say).     Lark  Sparrow 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  b}-  a  complete  postnatal  moult. 

Above,  deep  olive-brown,  including  wings  and  tail,  the  feathers  edged  with  pale 
buff"  and  dull  white,  producing  a  streaked  effect  on  the  back  and  head  ;  the 
greater  coverts  are  edged  with  buff",  the  primaries  and  secondaries  with  pale 
vinaceous  cinnamon,  an  area  of  this  color  at  the  bases  of  the  primaries  forming 
a  spot  beneath  their  coverts  ;  the  rectrices  broadly  tipped  with  white.  Below, 
dull  white,  the  chin,  throat,  breast  and  sides  flecked  and  streaked  with  deep 
olive-brown.  Superciliary  stripes  pale  buff' flecked  with  dull  black  ;  suborbital 
region  white  ;  loral  and  rictal  streaks  and  posterior  auriculars  black  ;  anterior 
auriculars  sepia-brown.  Bill  and  feet  pinkish  buff",  the  upper  mandible  be- 
coming dusky,  the  lower,  and  the  feet  dull  clay-color. 
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3.  First  Winter  Plumage  acquired  by  a  complete  post- 
ju venal  moult  beginning  in  Kansas  the  middle  of  July,  young 
and  old  becoming  practically  indistinguishable. 

Similar  to  previous  plumage,  but  unstreaked  below.  Above,  wood-brown,  streaked 
with  black,  the  pileum  laterally  chestnut,  anteriorly  black,  divided  by  a  buff 
median  stripe,  palest  anteriorly.  Wings  and  tail  deep  clove-brown,  with  cin- 
namon edgings  deepest  on  the  tertiaries,  palest  on  the  indistinct  wing  bands. 
Below,  white,  washed  with  wood-brown  on  sides,  flanks  and  cris.sum,  the  sides 
of  the  chin  and  a  central  spot  on  the  throat,  with  rictal  and  loral  streaks,  black  ; 
auriculars  largely  chestnut ;  malar,  suborbital  and  superciliary  stripes  white,  the 
latter  buff  tinged. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  in  March  which  involves  the  anterior  parts  of  the  head, 
the  chin  and  throat.  This  renewal  supplies  fresh  feathers  similar 
to  those  they  replace  and  the  line  of  demarcation  is  obvious  on 
the  throat  by  contrast  of  the  clear  white  feathers  next  the  old, 
and  only  less  obvious  on  the  head.  The  chestnut  of  the  auricu- 
lars seems  to  be  richer  and  the  superciliary  line  whiter.  Wear, 
which  is  marked  in  this  species,  removes  much  of  the  wing  edg- 
ings, and  the  spot  at  the  base  of  the  primaries  fades  where  un- 
protected by  their  coverts. 

5.  Adult  \\"ixter  Plumage  acquired  by  a  complete  postnup- 
tial moult  in  Jul}-  in  Kansas.  Practically  indistinguishable  from 
first  winter  dress,  the  colors,  especially  of  edgings,  averaging 
deeper. 

6.  Adult  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  as  in  the  young  bird.  As  all  available  spring  specimens 
appear  to  show  fresh  feathers,  semiannual  moult  in  both  old 
and  young  is  the  natural  inference. 

Female. — The  plumages  and  moults  correspond  to  those  of 
the  male.  The  juvenal  plumage  is  indistinguishable  from  the 
male.  The  first  winter  plumage  is  rather  duller  and  the  au- 
riculars less  distinctly  chestnut.  In  later  plumages  the  .sexes 
are  practically  alike. 

Zonotrichia  leucophrys  (Forst.).     White-crowned 'Sparrow^ 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 


PASSERINE   BIRDS   OF   NEW   YORK  195 

Similar  to  Z.  albicollis  but  with  paler  brown  on  the  lateral  crown  stripes,  paler  edg- 
ings, lack  of  chestnut  and  less  heavily  streaked  below   with  duller   black. 

Above  sepia-brown  streaked  with  black  the  edgings  of  the  back  pale  buff,  the 
central  crown  stripe  and  indistinct  superciliary  lines  dingy  white.  Below, 
gi-ayish  white,  faintly  washed  with  wood-brown  on  breast,  sides  and  crissum- 
streaked  on  throat,  breast,  sides  and  flanks  with  dull  black.  Wings  and  tail 
deep  olive-brown  edged  with  Mar's-brown,  the  coverts  and  inner  tertiary  tipped 
with  pale  buff.    Auriculars  grayish.    Feet  clay-color  and  bill  slaty  in  dried  skin. 

3.  First  Winter  Plumage  acquired  b)'  a  partial  postjuvenal 
moult,  probably  in  August  on  its  breeding  grounds,  which  ap- 
parenth'  involves  the  body  plumage  and  the  wing  coverts  partly 
but  not  the  rest  of  the  wings  nor  the  tail. 

Above  bistre,  this  effect  from  broad  Vandyke-brown  stripes  which  are  chestnut  lat- 
erally and  bordered  with  wood-brown  ;  median  crown  stripe  wood- brown  bor- 
dered by  burnt-umber  stripes.  (A  few  black  feathers  on  the  crown  stripes  are 
occasionally  acquired. )  Wing  coverts  and  tertiaries  clove-brown  edged  with 
Vandyke-brown  or  russet  and  tipped  with  yellowish  white  forming  two  wing 
bands.  Below,  including  sides  of  neck  pale  smoke  gray  nearly  white  on  chin 
and  abdomen  and  washed  on  flanks  and  crissum  with  wood-brown.  Auriculars 
wood-brown.  Indistinct  superciliary  line  dull  buffy  gray.  The  bill  is  pinkish 
buff,  drying  darker.     The  feet  dull  flesh  color. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  beginning  the  end  of  March  which  involves  chiefly  the 
head  and  chin  and  a  few  scattering  feathers  elsewhere.  The 
black  and  white  crown  is  assumed  which  soon  shows  nearly  as 
much  wear  as  the  rest  of  the  plumage.  This  becomes  grayer 
and  the  stripes  clearer.  Old  and  young  become  practically  indis- 
tinguishable. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult.  Differs  from  first  winter  dress  in  having  a  black 
and  white  crown,  lacking  buff  about  the  auriculars  and  being 
everywhere  grayer  and  scarcely  different  from  nuptial  dress. 

6.  Adult  Nuptial  Plumage  acquired  apparently  by  a  partial 
prenuptial  moult  as  in  the  young  bird.  This  dres.s  difl'ers  so 
very  little  from  the  adult  winter  that  perhaps  there  is  no  regular 
prenuptial  moult  in  adults  ;  but  occasional  new  feathers  are  to 
be  found  and  unless  more  material  proves  the  contrary  there  is 
reason  for  believing  in  the  moult. 

Female. — The  female  has  corresponding  plumages  and  moults 
and  is  practically  indistinguishable  from  the  male  in  all  plum- 
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ages,  acquiring  the  black  and  white  crown  at  the  first  prenuptial 
mo  ult. 

Zonotrichia  albicollis  (Gmel.).     White-throated  Sparrow 

1.  Natal  Down.      Pale  clove-brown. 

2.  Juvenal  Plu^l\ge  acquired  by  a  complete  postnatal  moult. 

Above,  chestnut-brown,  darkest  on  the  head,  streaked  with  dull  black,  median  line 
and  superciliary  line  olive-gray  buff  tinged,  the  feathers  of  the  back  edged 
with  buff.  Wings  and  tail  deep  olive-brown,  the  coverts  and  tertiaries  chestnut 
edged  and  buff  tipped,  the  secondaries  and  i^ectrices  edged  with  paler  brown,  the 
primaries  with  brownish  white  ;  edge  of  wing  white.  Below,  dull  white,  washed 
with  buff  on  throat  and  sides  and  thickly  streaked  with  clove-brown,  the  whiter 
chin  merely  flecked,  the  abdomen  and  crissum  unmarked.  Bill  slaty  brown, 
feet  pinkish  buft,  both  darker  when  older. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  beginning  in  eastern  Canada  early  in  August,  which  in- 
volves the  bod}'  plumage  and  wing  coverts  but  not  the  rest  of 
the  wings  nor  the  tail. 

Unlike  previous  plumage  except  above.  The  back  is  more  broadly  striped  and 
edged  with  buff,  the  crown  nearly  black  divided  by  a  dull  brownish  or  olive- 
gray  median  line.  Superciliary  line  dull  \vhite  buff  tinged,  lemon-yellow  an- 
teriorly ;  edge  of  wing  pale  yellow.  Below,  the  chin  is  pure  white  with  black 
rictal  and  submalar  streaks,  the  throat  and  breast  ashy  gray  obscurely  vermicu- 
lated  with  clove-brown,  a  darker  concealed  central  breast  spot.  Abdomen 
white,  the  flanks  and  crissum  washed  with  wood-brown  and  duskily  streaked. 

The  more  precocious  young  birds  become  indistinguishable 
from  adults,  and  there  is  great  individual  variation  among  them, 
the  whiteness  of  the  chin  patch,  the  grayness  of  the  throat,  and 
the  black  and  white  of  the  crown  showing  all  degrees  of  in- 
tensity. As  a  rule,  howe\"er,  young  birds  are  bro^vner  with 
duller  crown  stripes  and  less  purely  gra}-  breasts. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  during  April  which  involves  more  or  less  of  the  bod}' 
plumage,  but  usually  confined  chiefly  to  the  head,  throat  and 
breast  and  not  involving  the  wings  and  tail.  The  black  crown 
and  the  postocular  streak  with  pure  white  median  and  supercil- 
iary stripes  and  bright  yellow  supraloral  spot  are  acquired  above  ; 
the  white  chin  bordered  by  clear  cinereous  gray  being  the  chief 
feature  below.     The  breast  spot  and  \'ermiculation  are  lost  if  in- 
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volved  by  the  moult,  but  frequently  they  are  not  reached,  nor  is 
the  posterior  part  of  the  croun  nor  the  back  and  rump  in  most 
cases.  In  some  birds  the  moult  seems  to  be  almost  wholly  sup- 
pressed and  they  breed  in  worn  autumnal  dress.  Young  and 
old  as  a  rule  now  become  practically  indistinguishable. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  August.  Differs  from  first  winter  in  being  of  a 
clearer  gray  on  the  throat  with  less  buff  and  the  vermiculations 
more  obscure,  the  crown  and  superciliary  stripes  whiter.  The 
breast  spot  is  less  obvious. 

6.  Adult  Nuptl\l  Plumage  acquired  by  a  partial  prenuptial 
moult  which  involves  the  same  areas  as  in  the  young  bird,  and 
produces  a  similar  plumage  richer  with  age  and  grayer  on  the 
throat.  As  all  spring  specimens  show  signs  of  moult  it  is  prob- 
ably that  both  old  and  young  moult  twice  a  year.  It  is  impos- 
sible to  tell  them  apart  in  every  case  in  the  spring,  and  hence  the 
difficulty  in  affirming  a  double  moult  after  the  first  year. 

Female. — The  plumages  and  moults  of  the  female  correspond 
to  those  of  the  male.  In  ju venal  plumage  males  and  females 
are  indistinguishable  ;  in  first  winter  plumage  females  usually 
have  much  paler  brown  crown  stripes,  the  gray  of  the  breast 
browmish  and  streaked  rather  than  vermiculated.  The  pre- 
nuptial moult  may  be  almost  wholly  suppressed  in  young  birds 
or  so  extensive  that  they  assume  the  same  first  nuptial  plumage 
as  the  male.  Older,  the  sexes  are  practically  indistinguishable, 
females  probably  averaging  duller  in  general  color. 

Spizella  monticola  (Gmel.).     Tree  Sparrow^ 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plu^lage  acquired  b\' a  complete  postnatal  moult. 

Above,  streaked  with  sepia  and  clove-brown  with  tinges  of  chestnut  on  crown  and 
back.  Wings  and  tail,  deep  olive-brown  edged  with  grayish  white,  the  coverts 
and  tertiaries  with  pale  bui^".  Below  dull  white,  grayish  on  the  throat,  yellow- 
ish on  abdomen  and  crissum,  the  sides  washed  with  pale  cinnamon,  streaked 
(except  on  abdomen  and  crissum)  with  dull  black.  Bill  and  feet  dull  sepia- 
brown  in  dried  specimens. 

Description  from  a  bird  taken  August  31st  in  Labrador. 
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3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult  in  August  in  Labrador  which  involves  the  body  plumage 
but  apparently  not  the  wings  nor  the  tail,  }-oung  and  old  becom- 
ing indistinguishable. 

Pileum  chestnut,  faintly  edged  in  median  line  with  buff,  feathers  of  back  black 
bordered  with  zone  of  chestnut,  the  edgings  rich  buff,  rump  Isabella-color, 
often  grayish.  White  wing  bands,  the  greater  coverts  and  tertiaries  (white 
tipped)  are  edged  with  chestnut,  the  lesser  wing  coverts  wholly  olive-gray. 
Below,  dull  white,  the  chin,  throat,  breast,  sides  of  head  and  neck  and  super- 
ciliary line  pale  French-gray,  the  sides  washed  with  wood-brown,  a  conspicuous 
clove-brown  central  breast  spot. 

4.  First  Nuptial  Plumage  acquired  b}-  wear,  the  buff 
edgings  of  the  back  becoming  gra}'ish  and  the  chestnut  eveiy- 
where  slightly  paler.  New  feathers  regularly  grow  on  the  chin 
in  March  but  apparently  not  in  the  other  tracts  and  their  ap- 
pearance indicates,  as  in  some  other  species,  renewal  rather  than 
moult,  for  they  are  \'ery  kw  in  numbers. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  and  indistinguishable  from  first  winter  dress. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Female. — The  sexes  are  indistinguishable  and  the  moults  are 
the  same. 


Spizella   socialis  (\\'ils.).      Chipping  Sparrow 

1.  Natal  Down.     Mouse-gray. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  wood-brown,  grayish  on  nape  and  rump,  heavily  streaked  with  dull  black, 
faintly  tinged  on  scapularies  and  crown  with  chestnut.  Wings  and  tail  dull 
black,  rectrices  and  primaries  ashy  edged,  the  secondaries  and  tertiaries  chestnut 
edged,  wing  coverts  and  tertiaries  terminally  edged  with  buff.  Ill-defined 
superciliary  stripe,  dull  gi-ayish  white  spotted  with  black.  Auriculars  wood- 
brown.  Dusky  loral  and  postocular  streak.  Below,  white,  streaked  except  on 
abdomen  and  crissum,  with  dull  black.  Bill  and  feet  pinkish  buff,  the  former 
growing  dusky  and  the  latter  wood-brown  with  age. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult  beginning  the  middle  of  August,  which  involves  the  body 
plumage,  and  the  wing  coverts  but  not  the  rest  of  the  wings  nor 
the  tail. 
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Similar  above  to  the  previous  plumage,  but  with  the  chestnut  crown  veiled  with  buft" 
edgings  and  narrowly  streaked  with  black.  Below,  uniform  grayish  white,  un- 
streaked,  washed  with  buft'  on  throat  and  sides.  Superciliary  line  dull  white 
buff  tinged.      Loral,  postocular  and  indistinct  submalar  streaks  black. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  in  March  and  April,  which  involves  chiefly  the  forehead, 
crown,  sides  of  head,  chin  and  throat,  little  else  of  the  body 
plumage,  and  not  the  wings  nor  the  tail.  The  chestnut  crown, 
bordered  by  the  white  superciliaiy  lines,  the  white  chin  and  the 
adjacent  cinereous  gray  are  acquired  by  moult,  abrasion  bringing 
the  streaking  of  the  back  into  prominence,  the  buff  and  chestnut 
e\'erywhere  paler  from  gradual  fading.  Young  and  old  become 
practically  indistinguishable. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  beginning  in  mid-August.  Indistinguishable  in 
many  cases  from  first  winter  dress,  the  tertiaries  usually  chestnut 
edged  to  their  tips,  not  buff,  the  greater  coverts  more  often  white 
tipped,  less  buff  about  the  head  ;  the  gra}'s  and  chestnuts  gen- 
erally richer,  and  somewhat  less  streaking  on  the  crown. 

6.  Adult  Nuptial  Plumage  acquired  b}-  a  partial  prenup- 
tial moult  as  in  the  young  bird.  The  line  of  demarcation  be- 
tween old  and  new  feathers  can  be  made  out  in  all  birds  in  the 
spring  and  summer,  and  all  the  new  crown  feathers  are  chestnut 
without  the  terminal  black  spot  characteristic  of  the  winter 
plumage,  therefore,  the  prenuptial  moult  must  occur  regularly 
in  adults  as  well  as  young. 

Female. — The  sexes  are  practicalh'  alike  in  all  plumages,  and 
the  moults  are  similar,  the  prenuptial  being  more  limited.  The 
first  winter  plumage  is  usually  more  washed  below  A\ith  brown, 
the  chin  with  more  dusky  edgings  and  the  crown  is  less  dis- 
tinctly chestnut  and  more  streaked,  these  streaks  more  frequently 
remaining  posteriorly  than  in  the  male  after  the  prenuptial  moult. 

Spizella  pusilla  (Wils.).     Field  Sparrow 

1.  Natal  Down.     Mouse-gray. 

2.  Juvenal  Plum.a.ge  acquired  by  a  complete  postnatal  moult. 
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Resembles  S.  scyi'/aHs,  but  the  crown  practically  unstreaked  and  the  streaking  below 
duller  and  restricted  to  throat  arid  sides ;  the  loral  and  postocular  streaks  are 
lacking,  the  wing  edgings  are  richer  and  deeper ;  and  the  lower  parts  are 
washed  with  pale  buff  or  brown.  The  orbital  ring  is  not  conspicuous.  The 
upper  mandible  is  usually  paler  than  in  S.  socialis. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  beginning  early  in  September,  which  involves  the  body 
plumage,  and  the  wing  coverts  but  not  usually  the  rest  of  the 
wings  nor  the  tail,  although  the  middle  pair  of  rectrices  is  oc- 
casionally renewed.  Old  and  young  becoming  practically  indis- 
tinguishable. 

Above,  including  auriculars,  walnut-brown,  a  faint  grayish  median  crown  stripe, 
the  back  streaked  with  black,  the  edgings  buff  or  pale  cinnamon  ;  rump  hair- 
brown.  Orbital  region  and  sides  of  neck  ashy,  the  orbital  ring  conspicuously 
bufi".      Below  dull  white,  jugular  band  and  sides  washed  with  pale   cinnamon. 

4.  FiR.sT  Nuptial  Plumage  acquired  by  wear.  All  the 
cinnamon  below  is  lost  except  a  faint  pectoral  band,  the  sides  of 
the  head  and  neck  become  clear  ashy,  and  the  upper  parts 
bright  hazel  with  whitish  edgings  on  the  back,  the  wing  bands 
white.  There  is  some  renewal  of  feathers  on  the  chin  in  April 
but  apparently  not  enough  to  deserve  the  name  of  a  moult. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  beginning  late  in  August.  Practically  indistin- 
guishable from  first  winter. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Fema/c. — The  plumages  and  moults  correspond  to  those  of 
the  male,  the  sexes  being  practically  indistinguishable. 

Junco  hyemalis  (Linn.).      Slate-colored  Junco 

1.  Natal  Down.     Slate-gray. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  drab,  plumbeous  on  crown  ;  sides  of  head  and  nape  streaked  with  dull  black, 
the  feathers  especially  of  the  back  edged  with  bistre.  Wings  and  tail  slaty 
black  edged  with  olive-gray,  the  tertiaries  and  wing  coverts  with  dull  cinnamon, 
the  greater  coverts  tipped  with  buff  Two  outer  rectrices  pure  white.  Feet 
pinkish  buff,  dusky  when  older.  Bill  dusky  pinkish  buff,  flesh-color  when  older 
and  in  dried  specimens  becoming  dull  ochre-yellow. 
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3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult  in  August  and  September,  which  involves  the  body  plum- 
age and  the  wing  coverts,  but  not  the  rest  of  the  wings  nor  the 
tail. 

Above,  including  wing  coverts,  sides  of  head,  throat,  breast  and  sides  slaty  gray, 
darkest  on  the  crown  and  veiled  with  bistre  edgings,  especially  on  the  back, 
more  faintly  with  paler  brown  or  ashy  gray  on  the  throat.  Abdomen  and  cris- 
sum  pure  white,  sometimes  faintly  washed  with  vinaceous  cinnamon. 

4.  First  Nuptial  Plumage  acquired  by  wear  through  which 
the  brown  and  ashy  edgings  are  finally  lost,  birds  becoming 
ragged  but  not  much  faded  by  the  end  of  the  breeding  season. 
A  (ew  new  feathers  are  acquired  on  the  chin  early  in  April,  but 
no  regular  moult  is  indicated. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  beginning  the  middle  of  August.  Practically  in- 
distinguishable from  first  winter,  but  the  tertiaries  usually  edged 
with  gray  instead  of  faded  cinnamon,  the  wings  and  tail  blacker 
and  showing  everywhere  fewer  brown  edgings. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  first 
nuptial  from  which  practically  indistinguishable. 

FcDialc. — In  natal  down  and  juvenal  plumage  not  distinguish- 
able from  the  male.  The  moults  are  the  same.  The  first 
winter  plumage  is  similar  to  that  of  the  male,  but  the  gray 
much  paler  and  eveiywhere  the  plumage  more  veiled  with  brown. 
The  adult  winter  plumage  is  grayer  than  the  first  winter  dress 
and  resembles  the  young  male  at  like  season,  but  is  much 
browner  with  the  gray  paler. 

Melospiza  fasciata  (Gmel.).     Song  Sparrow 

1.  Natal  Down.     Sepia-brown. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Resembles  Z.  albicollis,  but  lacks  chestnut  above,  paler  on  crown  and  less  streaked 
below. 

Above,  including  sides  of  head,  wood-brown  or  sepia  broadly  striped  on  back,  nar- 
rowly on  crown,  nape  and  rump  with  dull  black,  the  feathers  centrally  black 
with  a  narrow  zone  of  walnut  and  wood-brown  and  grayish  edgings.  Indistinct 
median  crown  and  superciliary  stripes  dull  olive-gray  with  dusky  shaft  streaks. 
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Rictal  and  submalar  streaks  black  ;  orbital  ring  buff.  Wings  dull  black  witli 
walnut  edgings,  the  wing  coverts  and  tertiaries  buff  tipped.  Tail  olive-brown 
broadly  edged  with  walnut  and  indistinctly  barred.  Below,  dull  white  washed 
with  pale  or  yellowish  buff  deepest  on  the  throat  and  flanks  and  streaked  on  sides 
of  chin,  throat,  breast  and  sides  with  dull  black.  Feet  and  bill  pinkish  flesh, 
becoming  dusky  with  age,  the  lower  mandible  remaining  partly  flesh-color. 

Twenty-seven  specimens  in  this  pluniage  show  a  good  deal  of 
individual  variation  in  the  }'ellowness  of  the  lower  parts  and  the 
amount  of  streaking.  This  plumage  is  worn  several  months 
and  fades  considerably. 

3.  First  Winter  Plumage  acquired  by  a  partial,  sometimes 
complete,  postjuvenal  moult  during  August,  September  and 
October  which  involves  the  bod\'  plumage  and  the  tail  and  very 
often,  part  at  least,  of  the  remiges.  The  renewal  of  five  or  six 
outer  primaries  occurs  in  nearly  all  young  birds  of  this  species  and 
is  very  likely  characteristic  of  the  first  brood.  Th^s  fact  throws 
light  on  the  moult  of  the  Indigo  Bunting  {Passcrina  cyaiica)  and 
some  others  which  have  this  peculiarity.  The  secondaries  are 
rarely  found  in  moult,  the  tertiaries,  alulse  and  wing  coverts 
regularly  so.  I  have  a  series  of  eighty-one  birds  at  this  stage, 
besides  the  twenty-seven  in  juvenal  dress,  showing  all  stages  of 
the  postjuvenal  moult.  With  a  few  specimens  only  the  renewal 
of  primaries,  secondaries  and  even  of  rectrices,  might  easily  be 
overlooked  as  the  new  feathers  are  nearh'  of  the  same  pattern 
and  color  as  the  old  and  not  in  contrast  as  with  the  Indigo  Bunt- 
ing. My  large  series  shows  that  the  postjuvenal  moult  begins 
in  some  birds,  presumably  those  of  first  broods,  by  the  middle  of 
August  while  others  may  show  no  signs  of  moult  before  the  last 
of  September.  The  middle  of  September  will  find  the  former  in 
full  first  winter  dress,  while  the  latter  will  still  show  new  feather 
growth  late  in  October  or  even  November.  It  is  worth  noting 
that  the  whole  period  of  moult  does  not  co\'er  much  over  two 
months  in  the  great  majorit}'  of  cases. 

This  plumage  resembles  the  previous,  but  is  whiter  below  and  richer  in  chestnut 
streakings  both  above  and  below.  The  lateral  crown  stripes  are  distinct  with 
black  streaks,  the  median  and  superciliary  stripes  distinctly  olive-gray.  Below, 
white  washed  with  pale  vinaceous  cinnamon  on  sides  of  head,  across  jugulum 
and  on  sides,  and  strealied,  except  on  chin  and  mid-abdomen,  with  clove-brown 
bordered  with  chestnut,  the  streaks  becoming  confluent  at  sides  of  chin  and 
on  mid-throat  forming  three  nearly  black  spots. 
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Old  and  young  become  absolutely  indistinguishable  in  most 
cases,  young  birds  with  the  wing  edgings  perhaps  a  trifle  duller 
and  with  a  yellowish  tinge. 

4.  First  Nuptial  Plumage  acquired  by  wear  which  is 
marked  and  by  the  end  of  the  breeding  season  the  birds  are  in 
tatters.  The  buff  is  lost  and  the  streaking  below  comes  out  in 
strong  contrast  on  a  white  ground. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  beginning  usually  about  the  middle  of  August  and 
completed  before  the  end  of  September.  Old  and  young  can- 
not be  told  apart  with  an}-  certaint)',  adults  howe\'er  with  wing 
edgings  that  may  perhaps  a\'erage  darker  and  browner  and  the 
throat  markings  blacker.  My  series  of  twenty-three  moulting 
adults  shows  that  age  can  onl}'  be  determined  with  certainty  by 
osteological  characters. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird  with  the  same  results. 

Females. — The  sexes  are  practicalh'  alike  and  the  moults 
identical.  In  first  winter  plumage  females  are  apt  to  be  more 
washed  with  brown  or  to  have  a  yellowish  cast  when  compared 
with  males  in  like  dress.  Females  average  later  in  their  moult 
than  males.  I  have  one  taken  September  2 2d  that  has  little 
more  than  begun  the  postnuptial  moult. 

Melospiza  lincolnii  (^Aud.).     Lixcolx'.s  Sparrow 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  b}-  a  complete  postnatal 
moult. 

Similar  to  M.  fasciata,  the  wings  and  tail,  especially  the  edgings  and  the  crown,  a 
little  darker  ;  but  not  so  dark  as  1\I.  georgiana  and  the  chin  faintly  streaked. 

Above,  wood-brown  the  crown  Mar's-brown  divided  by  an  indistinct  dull  olive- 
gray  median  line,  streaked  with  black.  Wings  and  tail  black  edged  chiefly 
with  Mar's-brown,  the  wing  coverts  and  tertiaries  with  wood-brown.  Below, 
white  faintly  yellow  tinged,  washed  with  'pale  buft'  across  throat  and  on  sides, 
flanks  and  crissum,  and  streaked  with  black  except  on  the  abdomen,  the  chin 
also  flecked.  Superciliary  stripe  indistinct  and  dull  olive-gray  with  dusky  shaft 
streaks.  Bill  and  feet  pinkish  buff  becoming  dusky  and  drying  to  a  dull  clay- 
color,  the  upper  mandible  slaty. 
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The  description  is  from  two  specimens  secured  b}-  me  in  New 
Brunswick,  Canada,  July  I2th,  with  tails  about  one-third 
grown.  • 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 

moult  in  August  in  eastern  Canada   which    involves   the  body 

plumage  and  the  wing  co\-erts  but  not  the  rest  of  the  wings  nor 

the  tail. 

Extremely  like  the  previous  plumage  but  with  a  greenish  tinge  above,  the  edgings 
and  median  crown  stripe  paler.  Below,  whiter,  the  throat  band  deep  pinkish 
buff,  a  like  tint  on  the  malar  bands  which  are  bordered  by  black  rictal  and 
submalar  streaks,  the  sides,  flanks  and  crissum  grayer  buff.  The  streakings 
VjcIow  are  narrow  and  black,  merely  flecking  the  white  chin  and  not  reaching 
the  white  of  the  breast  and  abdomen.  The  superciliary  line  is  deep  olive-buft" 
extending  on  the  sides  of  the  neck. 

4.  First  Nuptial  Plumage  acquired  by  wear  which  produces 
very  little  effect.  Birds  become  slightly  grayer  and  of  a  paler 
brown  above  and  the  streakings  below  are  a  little  more  promi- 
nent, the  buff  fading  a  little. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  August.  Practically  indistinguishable  from  first 
winter  dress,  the  tertiar}'  edgings  perhaps  darker  and  all  the 
colors  richer. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Female. — The  sexes  are  practically  indistinguishable  in  all 
plumages,  and  the  moults  are  the  same  in  both  sexes. 

Melospiza  g'eorg'iana  (Lath.).     Swamp  Sparrow 

1.  Natal  Down.     Sepia-brown. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Similar  to  JM.  fasciata  but  darker  especially  on  the  crown,  more  washed  with  buff 
below  and  more  narrowly  streaked  with  deeper  black  on  the  throat. 

Above,  cinnamon-brown,  dull  chestnut  on  the  crown,  streaked  with  black.  No  ob- 
vious median  crown  stripe.  Superciliary  line  olive-gray  duskily  spotted. 
Wings  and  tail  black,  edged  largely  with  chestnut,  the  wing  coverts  and  ter- 
tiaries  paler.  Below,  dull  yellowish  white  washed  with  deep  buff  on  sides  of 
chin,  across  jugulum,  on  sides,  flanks  and  crissum  and  narrowly  streaked  with 
black  except  on  the  chin  and  mid-abdomen.  Bill  and  feet  pinkish  buff,  the 
former  becoming  dusky,  the  latter  sepia-brown. 
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3.  First  Winter  Plumage  acquired  b}-  a  partial  postjuvenal 
moult  beginning  the  end  of  August  which  inxoh'es  the  body 
plumage  and  the  wing  coverts,  but  usually  not  the  rest  of  the 
wings  nor  the  tail. 

Above,  similar  to  the  previous  plumage,  the  back  and  the  lateral  crown  stripes  show- 
ing more  chestnut ;  a  grayish  nuchal  band.  Below,  unlike  previous  plumage, 
grayish  white,  cinereous  on  throat  obscurely  streaked  with  a  darker  gray, 
washed  on  the  flanks  and  often  on  the  breast  with  olivaceous  wood-brown  ob- 
scurely streaked  or  spotted  with  clove-brown.  Rictal  and  submalar  streaks 
black  bordering  a  grayish  or  yellow  tinged  chin.  Superciliary  line  clear 
olive-gray  or  yellow  tinged  ;  postocular  streak  black  ;   auriculars  bistre. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  which  involves  chiefly  the  crown,  chin  and  throat,  but  not 
the  wings  nor  the  tail.  The  amount  of  renewal  varies  accord- 
ing to  individual,  and  may  be  quite  extensive  ;  a  few  feathers  of 
most  of  the  body  tracts  are  usually  renewed.  Earl}-  April 
specimens  from  the  south  show  the  prenuptial  moult  in  progress. 
The  chestnut  cap  with  black  forehead,  white  chin,  and  clear  cin- 
ereous gray  of  the  throat,  sides  of  head  and  neck  are  assumed, 
and  a  nearly  complete  renewal  is  indicated  in  some  cases  judg- 
ing by  the  freshness  of  the  feather  borders. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  August  and  September.  Practically  indistin- 
guishable in  many  cases  from  first  winter,  but  usually  with  more 
chestnut  on  the  crown,  the  superciliar}'  line  and  sides  of  neck 
a  clearer  darker  gray,  the  chin  not  }'ellow  tinged  but  white  and 
a  grayer  cast  of  plumage  everywhere  perceptible. 

6.  Adult  Nuptial  Plumage  acc]uired  by  a  partial  prenup- 
tial moult  as  in  the  young  bird.  It  seems  to  me  that  unless  the 
crown  feathers  are  renewed  by  moult,  more  specimens  would 
show  the  black  terminal  spot  which  on  feathers  of  the  winter 
plumage  reaches  to  the  forking  of  the  fir.st  pair  of  barbs.  It 
is  not  an  easy  point  to-  determine  in  species  showing  great  wear, 
although  the  line  of  demarcation  between  areas  of  old  and  new 
feathers  is  usually  marked. 

Female. — The  sexes  are  practical!}-  indistinguishable  in  all 
plumages,  but  the  female  is  usually  duller  and  browner,  the 
crown  with  less  chestnut  and  more  streaked  especiall)'  in  the 
autumn.     The  prenuptial  moult  is  more  limited. 
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Passerella  iliaca  (Merr.).     Fox  Sparrow 

1.  Natal  Down.      No  specimen  seen. 

2.  Juvenal  Plumage  acquired  no  doubt  by  a  complete  post- 
natal moult.  I  have  been  unable  to  obtain  any  specimens  at 
this  stage,  but  judging  by  P.  iliaca  iinalascheiisis  the  plumage 
probably  resembles  the  first  winter  dress,  being  browner  with 
paler  edgings  and  more  streaks  above,  and  darker  with  heavier 
dusky  streaking  below.  The  wings  and  tail  (as  seen  in  the  next 
plumage)  are  clove-brown  with  walnut-brown  edgings,  the  wing 
coverts  probabh'  with  more  buff  than  in  first  winter  plumage. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 

moult  which  invoh'es  the  bod\'  plumage  and  wing  coverts  but 

not  the  rest  of  the  wings  nor  the  tail. 

Above,  olive-brown,  streaked  broadly  with  burnt-umber,  the  wing  coverts  walnut- 
brown,  darker  on  inner  webs  and  tipped  faintly  with  pale  buff.  Below  white, 
the  sides  of  the  chin,  the  breast,  the  sides  and  flanks  broadly  streaked  with 
walnut-brown,  the  streaks  coalescing  on  the  sides  of  the  chin  and  mid-throat  ; 
the  anterior  part  of  the  abdomen  with  dusky  spots. 

4.  First  Nuptial  Plumage  acquired  by  wear  which  produces 
slight  changes.  A  few  new  feathers  are  usually  acquired  about 
the  chin  in  iNIarch,  possibly  the  beginning  of  a  more  extensive 
moult.      My  latest  spring  specimen  is  April  8th. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult.  Practically  indistinguishable  from  first  winter 
dress. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Female. — The  sexes  are  alike  and  the  moults  correspond  al- 
though females  may  average  duller  in  colors. 

Pipilo  erythrophthalmus  (Linn.).     Towhee 

1.  Natal  Down.     Pale  clove-brown. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  including  sides  of  head,  cinnamon-brown  (often  darker)  somewhat  ob- 
scurely striped,  broadly  on  the  back,  more  narrowly  on  the  crown,  with  deep 
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olive-brown.  Wings  dull  black,  the  primaries  with  edgings  and  a  patch  at 
their  bases  white,  the  tertiaries  with  broad  edgings  of  buft"  and  walnut-brown, 
the  innermost  white  edged,  the  wing  coverts  with  buff"  or  pale  cinnamon  edg- 
ings. Tail  deeper  black  than  the  wings,  the  three  outer  rectrices  with  sub- 
terminal  areas  of  white.  Below,  dull  white,  strongly  washed  with  buff  or  pale 
yellow,  cinnamon  tinged  on  breast,  flanks  and  crissum,  and  streaked  on  the 
throat  and  sides  with  dull  black.  Bill  and  feet  pinkish  buff",  the  former  becom- 
ing s'aty  black,  the  latter  dusky  sepia-brown.  Iris,  sepia-brown  becoming 
deep  red  during  the  winter. 

3.  FiR.sT  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  beginning  the  middle  of  August,  which  involves  the  body 
plumage,  the  wing  coverts,  the  tertiaries  and  the  tail  but  not  the 
primaries,  their  coverts,  and  the  secondaries.  Young  and  old 
become  almost  indistinguishable  except  by  the  browner  primary 
coverts  of  the  young  birds. 

Whole  head,  throat,  breast,  back,  rump,  wing  coverts  and  tertiaries  jet  black  ;  ab- 
domen pure  white,  the  sides  and  flanks  rich  chestnut,  the  crissum  cinnamon. 
The  upper  tail  coverts  are  usually  edged  with  cinnamon  and  the  back  sometimes 
has  obscure  Vandyke-brown  edgings.  The  tertiary  endings  are  pale  buff"  with 
walnut,   those  of  the  inner  tertiary  nearly  white. 

4.  First  Nuptial  Plumage  acquired  by  wear  which  is  marked 
by  the  end  of  the  breeding  season  producing  a  ragged  plumage, 
but  the  black  areas  do  not  fade  perceptibly  and  the  chestnut  flanks 
fade  but  very  little.  The  brown  primary  coverts  are  the  distin- 
guishing feature  of  young  birds. 

5.  Adult   Winter   Plumage  acquired  by  a  complete  post- 
nuptial  moult   beginning   early   in   August.      Differs   from    first  ■ 
winter  dress  chiefly  in  the  blacker  wings,  especially  the  primary 
coverts  and  deeper  wing  edgings.      Old  and  young  now  become 
indistinguishable. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  and  differ- 
ing from  first  nuptial  by  black  instead  of  brown  primary  coverts. 
A  few  feathers  may  be  assumed  by  moult  on  the  chin  and  else- 
where, but  they  are  insignificant  in  numbers. 

Female. — In  juvenal  plumage  olive- brown  wings  and  tail  re- 
place the  black  ones  of  the  male.  The  first  winter  plumage, 
acquired  by  a  moult  of  similar  extent  to  that  of  the  male,  differs 
in  having  the  head,  back,  throat  and  breast,  brown  instead  of 
black.     Adult  and  young  females  cannot  be  distinguished  in  this 
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plumage.  The  first  nuptial  is  acquired  by  wear  and  the  adult 
winter  by  a  complete  postnuptial  moult.  Subsequent  plumages 
do  not  differ,  females  never  assuming  the  black  areas  of  the 
male. 

Cardinalis  cardinalis  (Linn.)     Cardinal 

1.  Natal  Down.      Mouse-gra}-. 

2.  Juvenal  PLU^L4GE  acquired  by  a  complete  postnatal  moult. 

Above,  sepia-brown,  wings  darker  and  suffused  with  dull  dragon's-blood  and  brick- 
red,  the  tail,  crest  and  forehead  largely  brick-red,  traces  of  black  on  lores  and 
chin.  Below  wood-brown,  cinnamon  tinged  on  throat,  sides  and  flanks.  Bill 
and  feet  pinkish  buff  assuming  when  dry  a  dusky  clay-color. 

3.  First  Winter   Plumage  acquired  by  a   complete   post- 

juvenal  moult  beginning  about  the  middle  of  August. 

The  scarlet  plumage,  practically  indistinguishable  from  the  adult,  is  assumed,  but  it 
is  usually  much  veiled  with  olive-gray.  The  bill  assumes  the  reddish  color  of 
the  adult  later. 

4.  First  Nuptial  Plumage  acquired  by  wear  which  produces 
little  difference  in  the  color  except  that  the  red  is  more  prominent 
through  loss  of  the  gray  edgings. 

5.  Adult  Winter  Plumage  acquired  b\'  a  complete  post- 
nuptial moult.  Practically  indistinguishable  from  first  winter 
dress,  but  with  less  veiling,  and  a  reddish  bill. 

Female. — The  moults  and  plumages  correspond  to  those  of 
the  male,  but  after  the  juvenal  plumage,  in  AA'hich  the  sexes  are 
alike,  is  put  aside,  females  are  distinguishable  by  their  brown- 
ish dress  brightened  with  dull  red.  The  black  of  the  head  is 
always  dull. 

Habia  ludoviciana  (Linn.).     Rose-breasted  Grosbeak 

1.  Natal  Down.     White. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  including  sides  of  the  head,  olive-brown  with  cinnamon  and  whitish  edgings. 
Wings  and  tail  darker,  a  white  area  at  the  base  of  the  primaries,  the  rectrices 
faintly  buff  tipped,  the  coverts  edged  with  buff  forming  two  nearly  white  wing 
bands.  Below,  pure  white  usually  a  few  olive-brown  streaks  on  the  sides  of 
the  chin  and  throat.  Broad  superciliary  lines  and  central  crown  stripe  white, 
buffy  tinged.  The  edge  of  the  wing  is  of  a  pale  rose-pink  ;  under  wing 
coverts  duller,  salmon  tinged.      Bill    and    feet  pinkish  buff  becoming  dusky. 
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3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult  beginning  the  middle  of  August,  which  involves  the  body 
plumage  and  the  wing  cov^erts,  but  not  the  rest  of  the  wings  nor 
the  tail. 

Above,  raw  umber  streaked  with  clove-brown  darkest  on  the  pileum  which  has  a 
central  buff  stripe,  the  feathers  white  at  their  bases.  Below,  ochraceous  buft", 
white  on  chin  and  abdomen,  streaked  on  throat,  breast  and  sides  with  clove- 
brown  ;  a  geranium- pink  area  on  the  jugulum  veiled  with  ochraceous  buff. 
Auriculars  sepia  bordered  with  clove-brown.  Superciliary-  stripe  and  suborbital 
region  white,  tinged  with  buff,  the  lores  grayish  buff.  The  under  wing  coverts 
bright  geranium-pink,  those  of  the  edge  of  the  wing  black  spotted,  the  lesser 
coverts  or  "  shoulders  "  with  a  carmine  tinge.     Two  wing  bands  buff. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult,  late  in  the  winter  as  indicated  by  South  American  speci- 
mens, which  involves  the  body  plumage,  the  tertiaries,  most  of 
the  w'ing  coverts  and  the  tail,  lea\ang  often  only  the  brown  and 
worn  primaries,  their  coverts  and  the  secondaries. 

Above,  including  sides  of  the  head  and  neck,  wing  coverts,  tertiaries  and  tail, 
black  the  body  feathers  with  broad  buff  or  wood-brown  edgings,  the  coverts 
and  tertiaries  tipped  with  white,  the  three  outer  rectrices  with  large  white 
terminal  spots.  The  throat  has  a  large  geranium-red  or  pale  crimson  patch 
extending  into  the  chin  and  down  the  middle]  of  the  throat.  Less  vigorous 
individuals  may  assume  a  body  plumage  largely  veiled  with  brown,  a  small 
area  of  crimson,  and  only  stray  rectrices  or  wing  coverts  here  and  there  are 
replaced  by  black  ones. 

The  individual  variation  is  great  and  all  sorts  of  mixed 
plumages  may  be  seen,  the  brown,  worn  wings  and  other  left- 
over feathers  showing  such  specimens  to  be  young  birds. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  early  in  August.  Easily  distinguishable  from  first 
winter  dress  by  the  jet  black  wings  and  tail.  Adults  are  less 
veiled,  the  brown  deeper  and  the  carmine  more  extensive  often  cov- 
ering the  whole  throat  and  breast  and  invading  the  abdomen  and 
the  crown.  A  few  black  spots  laterally  replace  the  streaking  of 
the  young  bird.  The  wing  edgings  are  whiter  than  those  of  the 
first  winter  dress.  Young  and  old  become  practically  indistin- 
guishable except  that  some  of  the  less  vigorous  indi\-iduals  may 
be  deficient  in  depth  of  color. 

Annals  N.  Y.  Acad.  Sci.,  XIII,  Oct.  i,  1900 — 14. 
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6.  Adult  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  which  involves  the  body  plumage  but  not  the  wings  nor 
the  tail.  Distinguishable  from  first  nuptial  by  the  black  wings 
and  worn  tail.  The  retained  tertiaries  and  secondaries  become 
much  worn  and  the  terminal  spots  are  gradually  lost  often  leav- 
ing gaps  in  their  place. 

Female. — The  female  is  streaked  with  brown  and  possesses 
salmon-colored  or  cadmium-yellow  under  wing  coverts  in  all 
plumages.  In  first  winter  plumage,  lacking  the  pink  throat  of 
the  male  ;  the  under  wing  coverts,  regularly  cadmium-yellow. 
The  nuptial  plumages  are  acquired  by  wear  alone  or  by  a  veiy 
limited  prenuptial  moult. 


Guiraca  caerulea  (Linn.).     Blue  Grosbeak 

1.  Natal  Down.     Brownish  mouse-gray. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  bistre,  grayish  on  the  rump,  russet  tinged  on  the  pileum,  the  feathers  with 
wood-brown  or  i-usset  edgings.  Wings  and  tail  dull  clove-brown,  with  wood- 
brown  edgings,  two  indistinct  wing  bands  and  narrow  tipping  of  the  tail  buff. 
Below  rich  clay-color,  pale  buff  on  the  chin,  abdomen  and  crissum.  Bill  and 
feet  dusky  pinkish  buff  becoming  darker 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 

moult,  beginning  early  in  August,  which  involves  body  plumage 

and  wing  coverts  but  not  the  rest  of  the  wings  nor  the  tail. 

Similar  to  the  previous  plumage  the  browns  everywhere  darker  and  richer  especially 
noticeable  on  the  median  wing  coverts  which  become  deep  hazel,  the  crissum 
which  becomes  cinnamon  or  dusky- streaked  and  the  lores  which  are  dull  sepia- 
brown. 

Further  material  may  show  that  a  few  blue  feathers  are  as- 
sumed by  some  young  males,  at  this  moult. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  which  involves  a  variable  amount  of  the  brown  body 
plumage  and  wing  coverts,  the  tail  wholly  or  in  part  and  ap- 
parently the  outer  primaries  in  some  cases.  A  mixture  of  brown 
and  blue  results,  the  key  to  the  age  of  a  specimen  being  the  re- 
tained brown  primaiy  coverts.  The  moult  must  occur  in  mid- 
winter judging  by  the  worn  condition  of  spring  specimens. 
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5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult.  The  full  blue  plumage  is  assumed,  veiled  with 
cinnamon  feather  tips  on  the  head  and  back,  a  deeper  band 
across  the  throat,  these  edgings  very  pale  elsewhere  below. 
The  wings  are  black  with  blue  edgings,  those  of  the  lesser  and 
median  coverts  rich  chestnut,  of  the  greater  coverts  paler,  of  the 
tertiaries  still  paler  ;  the  tail  darker  than  the  wings  and  with 
deeper  blue  edgings,  the  outer  pair  of  rectrices  narrowly  tipped 
with  white.      The  lores  are  black. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  through  which 
the  veiling  is  usually  wholly  lost,  birds  becoming  almost  com- 
pletely blue  except  the  wings  and  tail.  The  prenuptial  moult  of 
the  first  year  is  evidently  not  repeated. 

Female. — The  plumages  and  moults  correspond  but  the  female 
never  acquires  much  blue,  remaining  in  a  brown  plumage  like 
the  male  first  winter.  In  first  winter  plumage  the  female  is 
pale  cinnamon-brown  darkest  on  the  head  and  palest  below 
and  on  the  rump ;  the  wings  and  tail  deep  olive-brown  ;  the 
wing  bands  pale  chestnut,  the  one  at  tips  of  greater  coverts 
paler.  The  first  nuptial  plumage,  assumed  almost  wholly  by 
wear,  is  paler,  the  brown  fading.  The  adult  winter  plumage 
usually  shows  a  bluish  tint  in  the  wing  edgings,  the  wings  and 
tail  being  darker  than  in  first  winter  dress.  More  mature  birds 
may  show  blue  feathers  on  the  rump,  crown,  sides  of  head,  sides 
of  throat  and  across  the  jugulum  but  do  not  often  acquire  a 
plumage  as  bright  as  that  of  the  male  in  first  nuptial  plumage. 

Passerina  cyanea  (Linn.).     Indigo  Bunting 

1.  Natal  Down.      Brownish  mouse-gray. 

2.  Juvenal  Plum.age  acquired  by  a  complete  postnatal  moult. 

Above,  including  sides  of  head,  dark  sepia-brown,  wings  darker,  the  primaries  and 
secondaries  edged  with  pale  wood-brown,  the  coverts  and  tertiaries  with  pale 
cinnamon.  Tail  pale  clove-brown,  more  or  less  faintly  edged  with  greenish  or 
glaucous  blue.  Below,  dull  white,  washed  with  raw  umber-brown  on  breast, 
sides  and  crissum  and  narrowly  streaked  with  sepia  on  the  breast  and  sides. 
Bill  and  feet  pinkish  buff,  the  former  becoming  dusky,  the  latter  dull  black 
with  age. 
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3.  First  Winter  Plumage  acquired  b}-  a  partial  postjuvenal 
moult  beginning  late  in  August  which  in\olves  the  body  plum- 
age, the  wing  coverts,  sometimes  the  tail  and  sometimes  five  or 
six  distal  primaries. 

Similar  to  previous  plumage  but  with  very  indistinct  streaking  and  whiter  below, 
and  not  so  brown  above.  Above,  bistre  often  washed  with  Mars-brown,  the 
rump  and  upper  tail  coverts  often  dull  blue,  brown  edged,  the  wing  coverts  edged 
with  cinnamon  or  russet,  the  lesser  often  with  a  bluish  tinge,  the  others  nearlj' 
black,  blue  tinged.  Below,  dull  white,  washed  on  breast,  sides  and  crissum 
with  wood-brown,  often  russet  tinged  and  indistinctly  streaked  with  olive-gray. 

The  renewal  of  the  tail  and  primaries  is  a  fact  shown  by  several 
specimens  in  moult  and  can  probabl)-  be  laid  to  individual  preco- 
city of  southern-bred  birds.  Mr.  Wm.  Palmer  has  loaned  me  two 
young  birds  (Nos.  3283,  Sept.  17th,  and  3655,  Oct.  2d)  taken  at 
Washington,  D.  C,  both  showing  a  postjuvenal  moult  in  the  rem- 
iges  and  rectrices  nearly  completed,  and  I  have  seen  a  few  other 
similar  birds. 

Dull  blue  feathers  veiled  with  brown  edgings  are  found  spar- 
ingh'  on  the  chin  and  throats  of  some  specimens,  these  birds 
also  showing  precocit}^  by  bluer  wing  coverts.  At  this  moult 
the  tail  and  part  of  the  flight  feathers  sometimes  acquire  their 
blue  edgings,  although  this  renewal  is  apt  to  be  deferred  till 
late  in  the  winter.  A  similar  moult  takes  place  in  some  Song 
Sparrows  (Jf.  fasciatd)  but  never  deferred  till  winter.  A  new 
body  feather  and  a  worn  one  of  this  plumage  are  figured  (plate 
VI,  figs.  1  and  2)  as  they  appear  under  the  microscope,  but 
owing  to  difficulties  in  reproduction,  fig.  2  does  not  resemble 
fig.  1  as  closely  as  the  feathers  themselves  resemble  each  other. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  chiefly  in  Februar}-  and  March  which  involves  a  var}ang 
number  of  body  feathers,  the  tail,  five  or  six  of  the  distal  primaries 
sometimes  all  (but  not  their  coverts  except  in  some  cases  the 
first),  most  of  the  wing  co\'erts,  the  tertiaries  and  perhaps  a  stra\- 
secondar}^,  less  often  all  of  them.  Two  specimens  (U.  S.  Nat. 
Mus.,  Nos.  107844  and  107845)  taken  March  iith  in  the 
Bahamas  shows  actual  moult  of  the  body  plumage,  coverts,  pri- 
maries and  tail,  the  brown  primary  coverts  remaining,  and  a  num- 
ber  of  other   specimens   (many  unfortunately  without   dates  on 
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the  labels)  from  Central  and  South  America  and  the  West  Indies, 
show  abundantly  the  growth  of  new  feathers,  at  the  prenuptial 
moult,  when  the  greatest  complications  of  plumage  regularly 
arise,  not  only  in  this  species  but  in  many  others.  In  precocious 
individuals  the  renewal  may  be  nearly  complete  except  usually 
the  primary  coverts,  secondaries  and  abdominal  feathers  and 
there  is  an  almost  unbroken  series  to  individuals  that  have  only 
renewed  a  feather  here  and  there.  This  moult  produces  a  variety 
of  birds,  all  i^'itJi  brown  primary  coverts,  some  specimens  being  as 
bright  blue  as  are  adults;  usually,  the  new  blue  body  feathers,  un- 
worn and  of  peculiarly  slender  barbs  sometimes  white  tipped,  are 
mixed  in  with  the  bleached  much  abraded  feathers  of  the  first  win- 
ter plumage.  One  of  them  is  figured  on  plate  VI,  fig".  3.  Abra- 
sion of  the  lower  parts  brings  into  view  the  dull  blue  or  gray 
bases  of  the  old  feathers,  the  buff  edgings  of  which  become  faded 
and  nearly  white.  Two  kinds  of  blue  feathers  are  therefore 
found  not  only  here  but  on  the  rump  and  head,  one  bright  and 
new  the  other  dull  and  worn.  The  renewal  of  the  wing  coverts 
is  very  often  incomplete  and  a  mixture  of  blue  and  brown  results. 
The  most  surprising  renewal  is  that  of  the  distal  primaries  ZL'ith- 
oiit  tJicir  primary  coi'erts,  {owx  to  six  being  renewed  sometimes 
asymmetrically  in  the  two  wings  by  quills  that  have  blue  edgings 
of  various  depth  of  color  in  contrast  to  the  older  and  more 
worn  ones  adjacent.  Five  or  six  seems  to  be  the  usual  number 
replaced,  and  their  color  is  regularly  darker  than  the  old  ones. 
A  new  black  tail  edged  with  blue  is  assumed  unless  it  has  already 
been  acquired  at  the  postjuvenal  moult.  Dull  white  feathers  fre- 
quently appear  on  the  chin.  The  bill  becomes  slaty.  It  is  natural 
to  assume  that  birds  which  acquired  new  wings  and  tail  in  the 
autumn  are  the  worn  duller  specimens  we  find  in  May,  while 
the  brighter  less  worn  birds  are  those  which  have  acquired  these 
feathers  at  a  more  recent  date.  Both  classes  show  recent  growth 
of  the  blue  body  feathers,  and  the  slenderness  of  the  barbs  of 
nuptial  feathers  as  compared  with  the  blunter  ones  of  the  winter 
dress  ought  effectually  to  dispose  of  the  superfluous  idea  that 
color  change  without  moult  can  take  place  in  this  species. 

5.  Adult  Winter   Plumage  acquired  by  a  complete   post- 
nuptial moult. 
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Strikingly  different  from  first  winter  dress  in  the  depth  and  richness  of  the  brown 
and  the  marked  blueness  of  the  wings  and  tail.  Above,  Mars-  or  mummy - 
brown  conceals  the  dull  blue  bases  of  the  feathers  except  where  these  are 
less  broadly  tipped  as  on  the  rump  and  upper  tail  coverts.  Below,  the  brown 
is  paler  and  chiefly  on  the  breast  and  sides,  veiling  bases  that  are  cerulean-blue. 
The  chin,  abdomen  and  crissum  are  almost  white  displaying  better  the  con- 
cealed blue.  The  wings  and  tail  are  black,  edged  with  blue,  the  tertiaries  and 
coverts  with  Mars-brown,  and  the  lesser  coverts  are  almost  wholly  bright  blue, 
the  others  tinged  with  a  darker  shade ;  the  primary  coverts  are  black,  edged 
with  blue  which  is  apparently  pale  in  the  less  precocious  birds  and  deeper  in 
those  more  vigorous. 

Adults  and  young  become  practicall}'  indistinguishable.  The 
birds  with  the  brighter  wing  edgings  are  probably  birds  more 
than  one  year  old  or  possibly  more  vigorous  individuals. 

6.  Adult  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  which  involves  most  of  the  body  plumage,  part  of  the  wing 
coverts  and  tertiaries,  but  not  the  rest  of  the  wings  nor  the  tail. 
The  less  vigorous  birds  retain  old  worn  wing  coverts  or  stray 
feathers  scattered  especially  on  the  abdomen  and  crissum,  else- 
where assuming  a  greenish  blue  plumage  purplish  on  the  head. 
The  structure  of  these  feathers  differs  from  those  assumed  at  the 
postnuptial  moult  as  may  be  seen  under  the  microscope,  but  does 
not  differ  from  those  acquired  at  the  first  prenuptial  moult  (see 
plate  VI,  fig.  3).  The  blue  of  the  head  is  always  deeper  than 
elsewhere,  and  the  feathers  of  the  lores  and  interramal  space  are 
black.  Wear  of  adult  birds  has  very  likely  given  rise  to  the  idea 
of  a  color  change  without  moult,  as  they  do  become  preceptibly 
bluer  in  a  cage  from  gradual  loss  of  the  brown  autumnal  edg- 
ings which  conceal  the  blue  beneath. 

Female. — The  plumages  and  moults  of  the  female  correspond 
to  those  of  the  male,  the  prenuptial  moult,  especially  the  first,  ap- 
parently limited  or  sometimes  suppressed.  In  ju venal  plumage 
practically  indistinguishable  from  the  male,  but  with  little  or  no 
greenish  or  bluish  tint  in  the  tail.  In  first  winter  plumage 
browner  than  the  male  and  lacking  the  blue  tinge  usually  pres- 
ent. In  first  nuptial  plumage  (which  is  in  many  cases  appar- 
ently the  result  of  wear)  a  greenish  tail  and  few  greenish  edged 
primaries  are  assumed  together  with  a  few  whitish  feathers  be- 
low.     In    adult    winter   plumage,  similar    to    first    winter,  but 
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with  the  wings  and  tail  greenish  edged,  and  lower  parts  less  ob- 
viously streaked.  The  adult  nuptial  plumage  is  attained  chiefly 
by  wear. 

It  is  scarcely  necessary  to  add  there  is  not  the  slightest  evi- 
dence of  the  color  change  without  moult  that  has  been  claimed  in 
this  species.  I  have  examined  large  series  which  show  the  tran- 
sition stages  from  one  plumage  to  another  and  such  evidence  of 
an  abnormal  color  change  as  has  hitherto  been  offered  does  not 
accord  with  the  simple  facts. 

Passerina  ciris  (Linn.).     Painted  Bunting 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal 
moult. 

Above,  olive-brown.  Wings  dull  clove-brown  with  sage-green  edgings,  brownish 
on  the  coverts.  Tail  dull  olive-green.  Below,  pale  grayish  drab  washed  with 
buff  most  marked  posteriorly.  Orbital  ring  pale  buff.  Bill  umber-brown,  the 
upper  mandible  darker.      Feet  dark  sepia  in  dried  specimens. 

3.  First  Winter  Plumage  acquired  by  a  postju venal  moult 
which  seems  to  be  complete,  one  specimen  from  South  Carolina 
taken  October  1 3th  being  in  this  dress. 

Above,  bright  olive-green  or  oil-green.  Wings  and  tail  deeper  brown  than  in 
Juvenal  dress,  the  coverts  wholly  oil-green  and  the  remiges  and  rectrices  edged 
with  a  slightly  paler  shade.  Below,  olive-yellow  becoming  maize-yellow 
posteriorly  and  dull  lemon  anteriorly.     Orbital  ring  lemon-yellow. 

Judging  by  spring  specimens  the  individual  variation  is  con- 
siderable, some  being  yellower  and  some  greener,  a  few  acquire 
a  blue  feather  or  two  about  the  head  and  others  ev^en  a  few 
reddish  feathers  below. 

4.  First  Nuptial  Plumage  acquired  by  wear.  Young  males 
at  this  stage  resemble  the  average  adult  female  but  may  usually 
be  distinguished  from  them  by  browner  more  worn  primary 
coverts  which  do  not  show  greenish  edgings  and  are  possibly  the 
retained  ju venal  coverts. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult.     The  brilliant  colors  of  this  species  are  assumed 
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by  both  young  and  old.  but  it  is  probable  that  year-old  birds  do 
not  acquire  remiges  and  coverts  wholly  claret  tinged  like  adults. 
This  accounts  for  the  green  feathers  mixed  with  the  others  in 
many  specimens  in  which  all  the  feathers  are  equally  worn.  The 
claret  and  the  greenish  remiges  and  the  body  plumage  are 
equally  fresh  in  November  birds.  The  claret  tinged  tail  is  first 
assumed  at  this  moult. 

6.  Adult  Nuptial  Plumage  acquired  by  wear.  It  is  prob- 
able that  all  birds  with  stray  green  remiges  are  birds  of  the  second 
nuptial  stage,  those  with  all  of  the  remiges  claret  tinged  of  the 
third  nuptial.  The  primary  coverts  are  usually  claret  tinged  at 
both  stages  and  unlike  the  brown  ones  of  the  first  nuptial  period. 
The  full  adult  dress  is  certainly  assumed  at  the  second  post- 
nuptial moult  and  in  some  cases,  if  not  many,  probably  at  the 
first. 

Female. — The  moults  and  plumages  correspond  to  those  of 
the  male.  In  juvenal  plumage  the  wings  and  tail  are  duller  ;  in 
first  winter  dress,  relative  dullness  prevails  but  the  sexes  scarcely 
differ,  and  the  first  nuptial  assumed  by  wear  is  characterized  by 
worn  brown  primaiy  coverts  as  in  the  male.  At  the  first  post- 
nuptial moult  females  assume  bright  green  edged  remiges, 
rectrices  and  primar\^  coverts  and  are  even  greener  above  and 
yellower  below  than  males  in  first  winter  dress.  At  the  second 
postnuptial  moult  or  later  ones  birds  tend  toward  the  plumage 
of  the  male  developing  blue  or  dull  red  feathers  where  brighter 
areas  occur  in  the  male. 

It  follows  that  many  males  cannot  be  certainly  distinguished 
from  females  by  plumage  characters,  but  the  absence  of  mixed 
plumages  of  old  and  new  feathers,  as  found  in  Passerina  cyanca, 
disproves  any  semiannual  moult  as  in  the  latter  species. 

Spiza  americana  (Gmel).     Dickcissel 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  PlumaCiE  acquired  by  a  complete  postnatal  moult. 

Above,  clay-color,  a  few  broad  dull  black  stripes  on  the  back,  the  crown  bordered 
laterally  with  obscure  black  stripes.      Wings  and  tail  dull  black,  the  primaries 
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and  rectriees  with  whitish,  the  secondaries  with  cinnamon,  the  tertiaries  and 
coverts  (including  two  paler  wing  bands)  with  clay-colored  edgings.  Below, 
cream-buff,  clay- colored  across  throat,  on  sides  and  crissum.  Superciliary 
stripe  ochraceous  buff,  auriculars  sepia-brown ;  lores,  rictal  and  submalar 
stripes  dusky.     Bill  and  feet  pale  pinkish  buff  becoming  dusky  with  age. 

3.  First  Winter  Plumage  acquired  by  a  partial  postju venal 
moult  beginning  in  Kansas  early  in  July  which  involves  the 
body  plumage,  wing  coverts  and  tertiaries,  but  not  the  rest  of 
the  wings  nor  the  tail. 

Similar  to  previous  plumage.  Above,  including  auriculars  sepia  or  wood-brown 
narrowly  and  obscurely  streaked  on  the  pileuni  and  broadly  on  the  back  with 
black  ;  the  tertiaries  edged  with  cinnamon  ;  the  wing  coverts  almost  entirely 
cinnamon-rufous  or  rich  russet.  Below,  the  chin  and  abdomen  pale  buff, 
the  throat,  sides  and  crissum  deep  wood-brown  with  obscure  narrow  black 
streaks,  two  more  distinct  streaks  bordering  the  chin  laterally.  Superciliary  and 
malar  stripes  and  usually  the  jugulum  dull  ochre-yellow  sometimes  brighter, 
"  edge  of  the  wing  "  lemon-yellow;  lores  and  subocular  streak  grayish. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  in  March  and  early  April  in  Texas  which  involves  the 
head,  throat  and  breast,  but  not  the  rest  of  the  body  nor  the 
wings  and  tail. 

The  grayish  pileum  tinged  anteriorly  with  yellow,  the  plum- 
beous auriculars  and  bright  lemon  of  the  superciliary  and  malar 
stripes  and  of  the  breast  and  mid-abdomen,  the  white  chin  and  the 
black  throat  patch  are  acquired  by  moult,  the  browns  of  the 
winter  dress  becoming  gray  from  marked  wear.  The  amount 
of  black  and  of  yellow  is  variable  ;  I  have  seen  two  specimens 
with  the  throat  patch  Mars-brown.  Young  and  old  become 
practically  indistinguishable. 

5.  Adult  Winter  Plu.m.'\ge  acquired  by  a  complete  post- 
nuptial moult.  Differs  from  first  winter  chiefly  in  possessing  a 
veiled  black  throat  patch  smaller  than  in  nuptial  dress.  Adults 
have  more  yellow  and  richer  grayer  wing  edgings  than  young 
birds. 

6.  Adult  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  as  in  the  young  bird. 

Female. — The  plumages  and  moults  correspond  to  those  of 
the    male.      In  juvenal    plumage  females    are  indistinguishable 


218  DWIGHT 

from  males.  The  first  nuptial  is  acquired  by  a  limited  prenup- 
tial  moult.  In  subsequent  plumages  the  throat  remains  pale 
brown  with  lateral  black  chin  streaks  without  the  black  patch  of 
the  male  and  the  colors  elsewhere  are  regularly  duller. 

Calamospiza  melanocorys  (Stejn.)     L.ark  Buxtixg. 

1.  Natal  Dowx.      Mouse-gray. 

2.  JuvEXAL  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  clove-brown,  the  feathers  with  broad  wood-brown  edgings  which  are  darker 
on  the  crown  and  rump  and  form  an  indistinct  median  stripe  on  the  crown. 
Wings  deep  olive-brown,  the  outer  primaries  usually  dull  black,  everywhere  rather 
broadly  edged  with  white,  including  the  secondaries  and  the  primary  coverts  ; 
the  greater  coverts  largely  pinkish  buff,  fomiing  a  broad  wing  band.  Tail  dull 
black  tipped  with  white  spots,  the  outer  pair  of  rectrices  edged  with  white,  the 
the  others  with  cinnamon.  Below,  white,  tinged  with  cream-bufl"  and  streaked, 
e.xcept  on  the  abdomen,  with  dull  clove-brown.  Auriculars  and  lores  dusky. 
Bill  and  feet  in  dried  specimen,  clay-color. 

3.  First  W'ixter  Plu.nl\ge  acquired  by  a  partial  postjuvenal 

moult  which  involves  the  bod}-  plumage  and  wing  coverts,  but 

not  the  remiges  nor  rectrices. 

Above,  olive-brown  with  darker  streakings.  Below,  white,  streaked  with  clove- 
brown,  least  on  crissum,  abdomen  and  throat,  but  the  streaks  aggregating  into 
a  blotch  on  the  breast.  The  chin  dull  black,  entirely  veiled  with  broad  white 
edgings.  The  greater  coverts  pale  cinnamon  forming  a  broad  wing  band.  The 
tertiaries  and  other  wing  coverts  are  edged  with  deep  cinnamon. 

Some  young  birds  become  indistinguishable  from  adults. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  in  April  in  Arizona  which  involves  most  of  the  body  plu- 
mage, tertiaries  and  wing  coverts  but  not  the  rest  of  the  wrings 
nor  the  tail.  The  jet-black  dress  is  assumed,  relieved  by  white 
bands  on  the  wings.  Browner  and  more  worn  remiges  with 
traces  of  the  edgings  partly  worn  off  distinguish  young  birds 
from  old,  this  feature  being  especially  marked  among  the  pri- 
mary coverts. 

5.  Adult  Wixter  Plumage  acquired  by  a  complete  post- 
nuptial moult  occurring  during  September  in  Mexico. 

The  wings  and  tail  are  much  blacker  than  the  first  winter 
dress  and  lack  almost  wholly  the  edgings  of  this  period.     The 
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edgings  of  the  throat  are  less  extensive  and  consequently  the 
chin  is  distinctly  black,  the  color  extending  to  the  breast  more 
or  less.  The  wing  bands  are  a  deeper  cinnamon  and  so  too 
the  edgings  of  the  tertiaries. 

6.  Adult  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  which  involves  most  of  the  body  plumage  as  in  the  young 
bird  from  which  it  may  be  distinguished  by  the  blacker  remiges 
and  rectrices  with  absence  of  edcrinsfs. 

Female. — The  moults  and  plumages  correspond  to  those  of 
the  male.  Practically  indistinguishable  from  the  male  in  ju venal 
and  in  first  winter  plumage,  although  rather  duller,  and  with 
narrower  wing  bands.  All  later  plumages  resemble  that  of  the 
male  in  first  winter  dress,  but  some  of  the  older  birds  are  much 
blacker  and  with  broader  streakings. 

TANAGRID^ 

The  Tanagers  are  peculiar  in  their  moults  as  might  be  ex- 
pected with  such  highly  colored  birds.  P.  crytJiromclas  acquires 
the  full  red  plumage  at  the  first  prenuptial  moult,  goes  back  to 
a  greenish  dress  at  the  postnuptial  and  continues  to  undergo  a 
semi-annual  moult  regularly  from  green  to  red  in  spring  and  from 
red  to  green  in  fall.  P.  hidoviciana  also  moults  twice  every 
year.  P.  rubra,  on  the  other  hand,  has  but  one  prenuptial  moult, 
a  mere  scattering  of  red  feathers  very  often,  and  afterwards  con- 
tinues in  the  red  plumage  renewed  only  at  the  postnuptial  moult. 

Piranga  ludoviciana  (Wils.).     Louisiana  Tanager 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  yellowish  green  obscurely  streaked.  Wings  and  tail  dull  black,  edged 
with  olive-yellow,  forming  on  the  coverts  two  wing  bands.  Below,  pale  yel- 
low with  dusky  streaks  on  the  breast,  similar  to  the  young  of  other  Tanagers. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  in  July  in  California,  which  involves  the  body  plumage 
and  the  wing  coverts  but  not  the  rest  of  the  wing-s  nor  the  tail. 
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Differs  from  previous  plumage  in  being  unstreaked  and  brighter  colored.  Above, 
olive-yellow,  brownish  on  the  back,  the  wing  bands  strongly  tinged  with 
lemon-yellow,  the  one  at  tips  of  greater  coverts  palest.  Below,  clear  lemon- 
yellow,  a  slight  orange  tinge  often  on  forehead  and  chin. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  which  involves  most  of  the  body  plumage,  tail,  wing 
coverts  and  tertiaries.  The  coverts  as  in  other  species  are  ir- 
regularly renewed,  the  brown  worn  primaries,  their  coverts, 
the  alulae  and  secondaries  in  contrast  to  the  new  coverts  and 
tertiaries  which  are  black,  edged  with  canaiy-yellow  and  white 
respectively.  The  back  is  black  with  smoke-gray  edgings  and 
the  rest  of  the  plumage  canary-yellow  of  variable  depth  accord- 
ing to  individual  variation,  the  forehead  and  chin  more  or  less 
bright  with  cadmium-orange. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  and  similar  to  first  winter  dress  but  of  a  richer  yel- 
low with  jet-black  wings  and  tail,  the  back  black,  with  bright 
olive-green  edgings,  the  head  and  chin  usually  more  deeply 
tinged  with  orange,  sometimes  with  dusky  edgings  on  sides  of 
the  chin  and  jugulum.    Young  and  old  become  indistinguishable. 

6.  Adult  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  which  involves  the  same  body  areas  as  in  the  young  bird 
but  not  the  wings  nor  the  tail,  consequently  old  and  young  may 
be  told  apart  during  the  breeding  season  by  the  brown  wings  of 
the  young  bird,  black  ones  of  the  old.  An  undated  specimen 
from  Orizaba,  Mexico  (Coll.  Am.  Mus.  Nat.  Hist.,  No.  40842) 
shows  new  nuptial  feathers  pushing  from  their  sheaths  on  the 
crown,  throat  and  back,  the  wings  proving  it  to  be  an  adult. 

Female. — The  plumages  and  moults  correspond  to  those  of 
the  male.  The  juvenal  dress  is  practically  indistinguishable 
from  that  of  the  male.  The  first  winter  plumage  is  rather  duller, 
being  browner  abov^e  and  paler  below.  The  first  nuptial  plu- 
mage is  acquired  by  a  very  limited  prenuptial  moult,  such  wing 
coverts  as  are  acquired  being  duller  than  those  of  the  male  and 
the  few  orange-tinged  feathers  paler,  the  whole  bird  paler  and 
grayish.  The  adult  winter  plumage  is  brighter  than  the  first 
winter,  and  in  adult  nuptial  plumage  a  few  orange  feathers  may 
appear  acquired  by  prenuptial  moult. 
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Piranga  erythomelas  Vieill.     Scarlet  Taxager 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  olive-yellow,  including  sides  of  head  and  neck,  the  back  greener  with  dusky 
edgings.  Wings  and  tail  dull  brownish  black,  the  secondaries,  wing  coverts? 
tertiaries  and  rectrices  edged  with  olive-yellow,  whitish  on  the  tertiaries  and 
primaries.  Below,  dull  white,  sulphur-yellow  on  the  abdomen  and  crissum, 
broadly    streaked    on    the  breast  and  sides  with   grayish   olive-brown.      Bill, 

^^  pinkish  buff,  slate-black  when  older.  Feet  pinkish  olive-gray,  dusky  when 
older.  Differs  from  P.  hidoviciana  in  the  crown  being  darker  and  lacking 
distinct  wing  bands. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult  beginning  the  middle  of  August  which  involves  the  body 
plumage,  and  the  wing  coverts,  but  not  the  rest  of  the  wings 
nor  the  tail. 

Differs  from  previous  plumage  chiefly  in  being  unstreaked.  Above,  including  sides 
of  head  deep  olive-yellow  or  pale  olive-green.  Below,  citron-yellow.  The 
wing  coverts  are  jet-black  edged  with  olive-yellow,  but  frequently  only  a  part  of 
them  are  renewed. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  probably  in  March  and  April  which  involves  the  body 
plumage,  wing  coverts,  tertiaries  and  the  tail  but  not  the 
primaries,  their  coverts,  the  secondaries  and  usually  not  the 
alulae.  The  body  plumage  becomes  scarlet  vermilion  vaiying 
in  intensity  sometimes  pale  or  mixed  with  orange,  usually  paler 
but  often  indistinguishable  from  the  adult.  The  tibiae  become 
black  and  red  often  retaining  a  few  old  greenish  feathers.  Black 
tertiaries  and  black  wing  coverts  without  edgings  are  assumed 
in  sharp  contrast  to  the  worn  brown  flight  feathers  which  mark 
adults  in  nuptial  dress.  It  is  not  unusual  for  only  a  part  of 
the  wing  coverts  or  tertiaries  to  be  renewed  and  as  a  freak, 
scarlet  coverts  are  occasionally  assumed.  Greenish  feathers  of 
the  first  winter  dress  left  over  are  comparatively  infrequent  on 
the  body,  the  moult  usually  being  quite  complete. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  beginning  early  in  August.  Year-old  as  well  as 
adult  birds  acquire  jet-black  wings  and  tail  which  distinguish 
them  from  first  winter  birds,  and  usually  the  yellow  green  is 
deeper. 
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6,  Adult  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  which  involves  the  same  bod}'  areas  as  in  the  young  bird 
from  which  easily  distinguishable  by  the  completely  black  wings. 
The  greater  wing  coverts  are  not  renewed  as  at  the  first  prenup- 
tial moult.  The  tails  show  some  wear  as  compared  with  those 
of  young  birds.  The  vermilion  body  plumage  will  probably 
average  deeper. 

Female. — The  plumages  and  moults  of  the  female  apparently 
correspond  to  those  of  the  male,  but  the  color  is  greenish  at  all 
seasons.  In  natal  down  and  juvenal  plumage  the  sexes  are  indis- 
tinguishable. In  first  winter  plumage  the  female  is  greener  with 
less  yellow  and  duller  than  the  male  and  without  black  wing 
coverts.  The  first  nuptial  plumage  is  yellowish  and  so  fresh  that 
a  prenuptial  moult  is  indicated,  probably  more  limited  than  that 
of  the  male.  At  the  postnuptial  moult  an  orange  tinged  adult 
winter  plumage  is  acquired  and  sometimes  black  wing  cov^erts 
appear,  seen  in  the  adult  nuptial  plumage  in  which  only  the  body 
feathers  are  renewed  by  a  limited  prenuptial  moult. 

Piranga  rubra  (Linn.).     Summer  Taxager 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  ruddy  or  yellow  tinged  sepia-brown  with  darker  edgings  and  feather  centres 
producing  a  faintly  streaked  appearance.  Wings  deep  olive-brown  with  olive- 
yellow  or  greenish  edgings,  usually  reddish  tinged  on  the  outer  primaries,  the 
coverts  duller,  the  tertiaries  paler.  Tail  bright  olive-green  or  olive-yellow  often 
reddish  tinged  basally,  the  shafts  sepia-brown.  Below,  dull  white  tinged  with 
sulphur-yellow  on  abdomen  and  crissum,  distinctly  and  broadly  streaked  on  the 
throat,  breast  and  sides  with  deep  olive-brown.  Bill  and  feet  pinkish  buff  be- 
coming dusky  clay-color,  the  feet  darker. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult  beginning  in  the  South  early  in  July  which  involves  the 
body  plumage  and  the  wing  coverts  but  not  the  rest  of  the  wings 
nor  the  tail. 

Unlike  previous  plumage,  unstreaked.  Above  pale  olive-green  with  a  strong  orange 
tinge,  reddish  in  many  specimens.  Below  chrome-yellow  often  strongly  tinged 
with  orange  especially  on  the  crissum  and  "edge  of  the  wings."  The  wing 
coverts  are  edged  with  olive-green  strongly  tinged  with  yellow  or  orange  accord- 
ing to  individual  vitality.      The  orbital  ring  is  usually  chrome-yellow  or  paler. 
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4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  which  involves  portions  of  the  body  plumage,  wing  coverts, 
tertiaries  and  the  tail.  There  is  an  unusual  amount  of  individual 
variation  in  the  extent  of  this  moult  accentuated  by  the  contrast 
of  the  new  vermilion  or  poppy-red  feathers  among  the  old  green- 
ish or  yellow  ones.  Some  birds  become  entirely  red  except  for 
the  old  greenish  primaries,  their  coverts  and  the  secondaries  and 
there  are  all  sorts  of  intermediates  ranging  down  to  those  with  a 
mere  sprinkling  of  red  feathers.  The  central  quills  only  of  the 
tail  may  be  renewed,  sometimes  onl}^  part  of  the  tertiaries  and 
wing  coverts,  but  in  eveiy  case  it  is  easy  to  see  that  the  process 
of  moult  has  stopped  at  points  where  the  checking  of  its  normal 
advance  would  produce  the  varied  plumages  found.  The  fresh- 
ness of  the  red  feathers  compared  with  the  green  ones  is  also 
easily  demonstrable.  I  have  also  seen  two  undated  specimens, 
one  from  Guatemala,  showing  red  feathers  still  in  their  sheaths 
here  and  there  among  the  brown  ones. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  August.  The  full  red  plumage  including  the 
wings  and  tail  is  acquired  at  this  moult.  It  will  be  obsei"ved  that 
this  species  does-  not  revert  to  the  greenish  dress  of  the  first 
winter  like  P.   crytliomclas. 

6.  Adult  Nuptial  Plu.mage  acquired  by  wear  which  is  not 
very  perceptible  even  on  close  examination  of  the  feathers.  The 
color  of  breeding  birds  is  pinkish  or  geranium-red  when  com- 
pared with  P.  crytliomclas.  There  appears  to  be  no  .^-econd  pre- 
nuptial moult  in  this  species. 

Female. — The  plumages  and  moults  correspond  to  those  of 
the  male,  but  the  plumage  remains  similar  to  that  of  the  male  in 
first  winter  and  the  first  and  only  prenuptial  moult  is  mostly 
suppressed.  Adult  females  may  be  red  tinged,  but  regularly 
they  are  even  yellower  than  the  male  in  first  winter  dress. 

HIRUNDINID^ 

The  Swallows,  like  the  Flycatchers,  afford  in  their  moulting, 
some  problems  that  existing  material   scarcely  suffices  to  solve. 
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for  with  the  exception  of  T.  bicolor,  they  migrate  southward  in 
the  autumn  before  acquiring  their  winter  dress,  so  that  a  mere 
handful  among  hundreds  of  specimens  examined,  show  signs  of 
moult  before  they  have  passed  beyond  the  borders  of  the  United 
States.  A  few  specimens  from  Mexico  and  Central  America 
show  that  both  adults  and  young  birds  reach  these  countries  in 
worn  nuptial  and  worn  juvenal  plumages  respectively  and  two  or 
three  more  afford  e\idence  of  a  mid-winter  moult,  the  occurrence 
of  which  has  been  previously  affirmed  by  other  observers. 

From  these  meagre  facts  and  from  the  study  of  the  feathers, 
w^hich,  on  account  of  the  metallic  colors  and  the  aerial  habits 
of  the  Swallows,  show  little  evidence  of  wear,  we  may  not 
draw  positive  conclusions,  but  two  at  least  may  be  reached  with 
considerable  certainty.  The  first  is  that  adult  Swallows  undergo 
a  complete  postnuptial  moult  late  in  the  fall,  either  while  on 
their  southward  journey  or  at  its  conclusion  ;  and  the  second  is 
that  young  Swallows  undergo  a  complete  postjuv^enal  moult  (or 
prenuptial  perhaps  in  point  of  time)  later  than  the  postnuptial  of 
the  adult.  More  specimens  are  needed  to  fix  the  limits  of  these 
two  moults,  but  I  am  of  opinion  that  mid-winter  birds  in  moult 
will  all  prove  to  be  young  ones.  It  may  perhaps  be  expedient 
to  call  this  a  prenuptial  moult  and  consider  the  postjuvenal  sup- 
pressed, but  this  is  only  a  matter  of  convenience  and  would  not 
alter  the  facts  nor  disturb  my  scheme  of  plumages  and  moults 
which  has  been  devised  so  as  to  give  clear  expression  to  the 
facts.  These  may  be  found  discussed  under  each  species,  and  I 
hope  a  much  larger  fund  of  material  may  accumulate  within  a 
few  years  now  that  I  have  pointed  out  the  deficiencies  in  that  at 
present  available  for  study. 

Progne  subis  (Linn.).     Purple  Martin 

1.  Natal  Down.    No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  including  wings  and  tail,  sooty  or  clove-brown,  the  forehead  and  a  nuchal 
band  grayish,  the  feathers  of  the  head  and  back  indistinctly  dull  steel- 
blue.  Feathers  of  the  wings  with  very  narrow  whitish  edgings.  Below,  white, 
mouse-gray  on  chin,  throat,  breast,  sides  and  tibiis,   the   feathers  of  the  chin, 
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lower  breast    and  abdomen  with    narrow    dusky   shaft  streaks.      Bill    and  feet 
brownish  black. 

This  plumage  is  worn  a  long  time  and  is  still  retained  when 
the  birds  leave  for  the  south  early  in  September. 

3.  First  Winter  Plumage  acquired  probably  by  a  complete 
postjuvenal  moult.  Similar  to  the  previous  plumage  but  darker, 
the  throat  browner  while  scattered  patches  of  steel-blue  feathers 
are  acquired.  A  specimen  (U.  S.  Nat.  Mus.,  No.  122944,  $  ,  Au- 
gust 3d,  Maryland),  which  from  the  date  might  be  a  year-old 
bird,  has  partly  renewed  two  proximal  primaries,  an  outer  rectrix 
and  some  of  the  body  plumage. 

4.  First  Nuptial  Plumage  acquired  apparently  by  wear 
alone.  It  is  impossible  to  estimate  just  when  the  feathers  of  this 
plumage  are  assumed,  because  all  the  Swallows  show  very  little 
wear  owing  to  their  habits  and  to  the  structure  of  their  feathers. 
The  immature  mixed  blue  and  gray  plumage  is  peculiar  to  the 
first  breeding  season. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  after  the  species  has  departed  south.  A  specimen 
in  my  collection  (J.  Dwight,  Jr.,  No.  560,  >?,  Connecticut,  Au- 
gust 1 6th)  shows  the  proximal  primary  of  each  wing  just  sprout- 
ing and  a  bird,  perhaps  P.  s.  Jicspcria  (U.  S.  Nat.  Mus.,  No. 
128306,  $ ,  September  13th,  Nicaragua)  has  renewed  two  proxi- 
mal primaries  and  a  few  body  feathers.  The  steel-blue  plumage 
is  assumed  and  old  and  young  become  indistinguishable.  A 
white  patch  is  exposed  if  the  posterior  feathers  of  the  humeral 
tracts  be  disarranged. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  which  pro- 
duces practically  no  effect  on  the  previous  dress  even  late  in  the 
summer.  Florida  specimens  of  March  i  ith  to  14th  are  in  fresh 
plumage  but  show  no  direct  evidence  of  recent  moult. 

Female. — The  female  has  similar  plumages  and  moults,  but 
is  always  duller  than  the  male,  lacking  most  of  the  steel-blue 
above  and  all  of  it  below.  In  juvenal  plumage  the  gray  collar 
is  much  browner  than  that  of  the  adult  female  and  the  under 
tail  coverts  are  grayish  white  with   dusk}'  shaft  streaks  instead  of 

Annals  N.  Y.  Acad.  Sci.,  Oct.  i,  1900 — 15. 


226  DWIGHT 

smoke-gray  with  whitish  edgings.  The  lines  on  the  breast  are 
broader.  Later  plumages  are  alike  but  females  show  more 
wear  than  males. 

Petrochelidon  lunifrons  (Say).     Cliff  Swallow 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  including  wings  and  tail  clove-brown,  the  pileum  and  back  greenish  with 
obscure  metallic  reflections,  each  feather  edged  with  drab,  a  nuchal  band 
drab  ;  the  whole  rump  and  usually  the  forehead  (on  which  are  often  scattered 
a  few  white  feathers),  cinnamon.  The  tertiaries  are  broadly  and  some  of  the 
wing  coverts  narrowly  edged  with  cinnamon.  Below,  dull  white,  strongly 
washed  on  the  throat,  sides,  and  crissum  with  vinaceous  cinnamon ;  the  chin 
and  forepart  of  the' throat  showing  a  curious  mixture  of  white,  dull  black  and 
cinnamon-rufous  feathers,  sometimes  one  color  and  sometimes  the  other  pre- 
dominating, the  white  perhaps  entirely  absent  and  replaced  by  black.  Lores 
and  auriculars  dull  black.     Feet  dull  sepia.     Bill  dull  black. 

This  plumage  is  worn  for  some  time,  part  of  the  edgings  being 
lost  and  it  is  not  replaced  before  the  birds  depart  southward  the 
end  of  August  or  early  in  September.  Several  specimens  from 
Central  America  still  retaining  this  plumage,  are  dated  Oc- 
tober 20th. 

3.  First  Winter  Plumage  acquired  probably  by  a  complete 
postjuvenal  moult  in  the  winter  habitat  so  far  as  may  be  estimated 
from  the  changes  found  in  the  plumage  on  the  return  of  the 
species  in  May.  W^ear  is  somewhat  evident  even  in  the  wings 
and  tail  although  the  resistant  metallic  feathers  show  little  of  it. 
At  all  events  the  glossy  blue  of  the  head  and  back  and  the  rich 
chestnut  of  the  chin  and  auriculars  with  the  black  throat  spot 
are  acquired.  The  breast  and  throat  feathers  now  have  shaft 
streaks  and  the  cinnamon  crescent  on  the  forehead  is  con- 
spicuous. 

4.  First  Nuptial  Plumage  acquired,  in  all  probability, 
wholly  by  wear. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  after  the  species  has  departed  south.  Evidently 
indistinguishable  from  the  first  winter  dress.  An  adult  female 
(Am.  Mus.  Nat.  Hist.,  No.  40264)  in  worn  nuptial  dress,  taken 
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in  Brazil  and  without  other  data,  retains  only  two  old  primaries, 
the  others  and  part  of  the  body  plumage  being  in  process  of 
growth  at  the  usual  points. 

6.  Adult  Nuptial  Plumage  acquired  by  wear. 

Female. — The  sexes  are  practically  alike,  although  the  female 
usually  has  less  black  on  the  chin,  and  the  moults  are  undoubt- 
edly similar. 

Chelidon  erythrogastra  (Bodd.).     Barn  Swallow 

1.  Natal  Down.     Smoke-gray. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  dull  iridescent  green  (less  often  blue),  browner  on  the  pileum,  the  fore- 
head russet  and  a  faint  nuchal  band  grayish.  Wings  and  tail  dull  greenish 
black,  rectrices  with  large  subterminal  white  spots,  the  outer  pair  xuith  broad, 
rounded  apices  reaching  less  than  one  inch  beyond  the  central  pair.  (See 
plate  II,  fig.  20.)  Below,  pale  cinnamon  often  vinaceous,  the  chin  and 
throat  much  deeper  and  russet  tinged,  a  broad  incomplete  slate-black  band 
across  the  jugulum.  Lores  and  auriculars  dull  black.  Feet  sepia.  Bill 
dusky  except  a  pinkish  lower  mandible,  wholly  black  when  older. 

This  plumage  is  still  worn,  its  pink  tinge  somewhat  lost  when 
the  birds  leave  for  the  south  about  the  end  of  August. 

3.  First  Winter  Plumage  acquired  probably  by  a  complete 
postjuvenal  moult. 

It  is  evident,  as  with  the  other  species  of  Swallows,  a  com- 
plete moult  occurs  before  this  species  returns  to  our  latitude  in 
the  spring.  Two  specimens  from  South  America,  taken  in  Feb- 
ruaiy,  show  primaries  and  tails  with  adherent  sheaths  and  fresh 
body  plumage,  but  it  is  impossible  to  say  whether  they  are 
adults  or  young  birds  ;  and  two  others  from  Corumba,  on  the 
boundary  between  Brazil  and  Bolivia,  March  23d  (Amer.  Mus. 
Nat.  Hist.,  Nos.  31 164  and  31 166),  are  also  in  fresh  new  plum- 
age. The  new  attenuated  lateral  rectrices  (plate  II,  fig.  21) 
extend  fully  one  and  one-quarter  inches  beyond  the  middle  pair. 
Greenish  wings  are  acquired  together  with  the  metallic  purplish 
feathers  of  the  jugular  band.  The  chin  and  throat  become 
chestnut  and  the  lower  parts  darker  cinnamon.  Old  and  young 
become  indistinguishable. 
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4.  First  Nuptial  Plumage  acquired  apparently  by  wear 
which  produces  Httle  effect  on  the  iridescent  feathers,  or  possibly 
by  a  complete  prenuptial  moult  (if  the  postju venal  is  considered 
as  suppressed),  as  indicated  by  the  specimens  to  which  reference 
has  just  been  made. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult,  after  departure  for  the  south.  Probably  indis- 
tinguishable from  first  winter  dress  although  I  have  seen  no 
birds  identified  as  adults  after  the  postnuptial  moult.  A  speci- 
men (Amer.  Mus.  Nat.  Hist.,  No.  28100,  9,  October  3d,  Ari- 
zona) is  still  in  worn  nuptial  dress. 

6.  Adult  Nuptial  Plumage  evidently  acquired  by  wear. 
Female. — The  sexes  are  practically  indistinguishable    in    all 

plumages,  although  the  female  in  nuptial  dress  is  often  if  not 
regularly  much  paler  below  than  the  male. 

Tachycineta  bicolor  (Vieill.).     Tree  Swallow 

1.  Natal  Down.      No  specimen  seen. 

2.  Juvenal  Plum.\ge  acquired  by  a  complete  postnatal  moult. 

Above,  including  sides  of  head  and  neck,  wings  and  tail  sooty  brown  the  tertiaries 
.     slaty  with  faint  grayish  edgings.     Below,  pure  white,  a  very  faint  incomplete 
sooty  collar  on  the  jugulum.      Lores  dull  black.      Bill  dull  black.      Feet  pink- 
ish buff  becoming  dusky  with  age. 

3.  First  Winter  Plumage  acquired  by  a  complete  postjuve- 

nal  moult  beginning  late  in  August  and  extending  into  October, 

as  shown  by  large  series,  young  and  old  becoming  practically 

indistinguishable. 

Unlike  previous  plumage.  Above,  iridescent  green,  sometimes  with  steely  blue  re- 
flections. Wings  and  tail  deep  bottle-green  slightly  iridescent,  the  tertiaries 
broadly  tipped  with  white.     Below,  pure  white  slightly  smoky  gray  on  the  sides. 

A  tertiary  of  this  plumage  is  figured  on  plate  II,  fig".  6,  and 
the  effect  of  wear  ma}^  be  seen  by  fig.  7. 

4.  First  Nuptial  Plumage  acquired  by  wear  only  obvious 
in  the  entire  loss  of  the  white  tips  of  the  tertiaries,  one  of  which 
is  figured  on  plate  II,  fig.  7.  The  wings  become  a  trifle 
browner  as  the  summer  advances. 
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5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  beginning  the  middle  of  August.  Practically  indis- 
tinguishable from  first  winter  dress,  possessing  the  same  white 
tipped  tertiaries,  but  usually  the  head  and  back  show  blue  rather 
than  green  metallic  reflections.  This  is  the  only  one  of  our 
Swallows  that  completes  its  moult  before  migrating  southward. 
It  breeds  early  and  moults  early  as  compared  with  the  others. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  through  which 
the  white  tips  of  the  tertiaries  are  lost  as  in  young  birds,  speci- 
mens thus  becoming  wholly  steel-blue  above. 

Female. — The  female  has  corresponding  plumages  and  moults, 
but  is  usually  duller  with  less  iridescence  and  browner  wings 
and  tail  until  the  adult  winter  plumage  is  assumed  which  is 
usually  indistinguishable  from  that  of  the  male. 

Clivicola  riparia  (Linn.).     Bank  Swallow 

1.  Natal  Down.      No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  including  sides  of  head,  brownish  mouse-gray,  most  of  the  feathers  edged 
with  pale  drab.  Wings  and  tail  dull  brownish  black,  the  wing  coverts  and 
tertiaries  edged  with  pale  cinnamon,  the  rectrices  with  grayish  white.  The 
tail  is  rounded,  only  slightly  forked  and  without  the  indistinctly  barred  or 
"watered"  effect  usual  in  the  adult.  Below,  white,  a  broad  pectoral  band 
mouse-gray,  or  dull  clove-brown  with  cinnamon  edgings,  the  chin  tinged  with 
cinnamon,  and  flecked  with  faint  dusky  dots.  Lores  dull  black.  Bill  dull 
black.      Feet  sepia  becoming  black. 

Birds  migrate  southward  in  this  plumage  before  September, 
some  of  the  edgings  having  been  lost  by  wear.  A  specimen 
from  Tehuantepec,  Mexico,  October  13th,  still  retains  this  dress. 

3.  FiR-ST  Winter  Plumage  acquired  probably  by  a  com- 
plete postjuvenal  moult.  The  new  tail  is  more  deeply  forked 
and  is  indistinctly  barred.  The  chin  is  pure  white  without 
spots  and  the  collar  is  darker.  Young  and  old  evidently  be- 
come indistinguishable. 

4.  First  Nuptial  Plumage  acquired  evidently  by  wear, 
which  is  very  marked  in  this  species  as  compared  with  the 
Swallows  of  iridescent  plumage.      The  wings  and  tail  are  darker 
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than  those  of  the  ju venal  plumage,  and  this  points  to  their  having 
been  completely  renewed  during  the  winter  absence. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult.  This  dress  is  assumed  after  the  birds  have  moved 
southward  in  the  autumn. 

6.  Adult  Nuptl^l  PLU^L\GE  acquired  by  wear. 

Fcuialc. — The  sexes  are  indistinguishable  in  all  plumages,  and 
the  moults  are  probably  identical. 


Stelgidopteryx  serripennis  (Aud.).    Rough-winged  Swallow 

1.  Natal  Down.      No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  deep  sepia-brown,  edged  with  cinnamon-rufous.  Wings  and  tail  clove  brown, 
the  coverts,  secondaries  and  tertiaries  edged  with  cinnamon-rufous.  The  outer 
edge  of  the  first  primary  is  without  booklets  and  therefore  not  rough  to  the 
touch.  Below,  dull  white,  the  breast  and  throat  vinaceous  cinnamon.  Bill 
and  feet  dusky  flesh- color,  becoming  black. 

There  is  some  fading  and  loss  of  feather  edgings  before  the 
birds  leave  us  in  the  autumn. 

3.  First  Winter  Plumage  acquired  by  a  complete  post- 
juvenal  moult  after  the  birds  have  migrated  southward  in  Sep- 
tember, or  very  likeh-  while  they  mov^e  leisurely  along  in  flocks. 
One  young  female  (Am.  Mus.  Nat.  Hist.,  No.  71520,  October 
24th,  Key  West,  Florida),  shows  six  new  primaries  partly  grown 
in  each  wing  and  a  few  new  body  feathers.  Judging  by  spring 
specimens  taken  in  May  the  plumage  when  fresh  must  be  deep 
sepia-brown,  darker  on  the  pileum,  with  dusky  shaft  streaks 
and  slightly  paler,  indistinct  edgings.  Wings  and  tail  darker 
than  in  juvenal  dress,  males  acquiring  the  saw-toothed  outer 
primary.  Below  dull  white  with  a  brownish  mouse-gray  pec- 
toral band. 

4.  First  Nuptial  Plumage  acquired  by  wear  which  is  much 
more  marked  than  in  Swallows  having  iridescent  plumage. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult    after   the  birds    have  migrated   southward.     An 
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adult  male  (Am.  Mus.  Nat.  Hist,  No,  53251,  September  20th, 
Arizona),  has  just  begun  the  postnuptial  moult,  having  renewed 
three  primaries  of  each  wing  and  a  few  of  the  body  feathers. 

6.  Adult   Nuptial   Plumage  acquired  by  wear. 

Female. — The  sexes  are  practically  alike  and  the  moults,  no 
doubt,  correspond.  The  first  primary  is  usually  less  distinctly 
roueh-edsred. 


AMPELID^ 

Both  species  of  W'^axwings  moult  in  the  same  way,  having 
only  a  single  annual  moult,  young  birds  assuming  their  body 
plumage  by  a  postjuvenal  moult  which  is  partial. 

Ampelis  garrulus  Linn.     Bohemian  Waxwing 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  including  lesser  and  median  coverts,  grayish  hair-brown  tending  below  to 
heavy  streaking  on  breast  and  abdomen  which  are  grayish  white  centrally. 
Crissum  pale  vinaceous  cinnamon.  Chin  gi-ayish  with  obscure  dusky  spotting 
and  bordered  by  dusky  lateral  lines.  Lores  and  circumocular  region  black. 
Wings  dull  black,  the  secondaries  and  primary  coverts  broadly  tipped  with 
white,  the  inner  primaries  tipped  with  primrose-yellow  on  the  outer  web,  the 
outer  two  or  three  with  white.  The  secondaries  usually  have  about  four  waxy, 
vermilion  appendages,  smaller  and  fewer  than  in  adults.  The  crown  feathers 
are  lengthened  into  an  insignificant  crest.  Tail  drab-gray,  black  subterminally 
with  a  narrower  terminal  band  of  canary-yellow.      Bill  and  feet  black. 

The  wing  pattern,  much  grayer  tints  and  cinnamon  crissum 
distinguish  young  birds  from  those  of  ^.  cedroruni  in  correspond- 
ing plumage.  The  description  is  from  two  birds  taken  on  the 
Yukon  River,  N.  \V.  T.,  and  kindly  loaned  me  by  Dr.  L.  B. 
Bishop. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult  which  involves  the  body  plumage  and  wing  coverts,  but 
not  the  remiges  nor  rectrices. 

Everywhere  rich  drab,  grayer  below  and  on  rump,  fawn-color  about  the  head.  A 
large  black  chin  patch,  the  black  extending  to  lores  and  forehead  and  bor- 
dered everywhere  by  rich  walnut -brown. 
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4.  First  Nuptial  Plumage  acquired  by  wear  which  is  not 
marked. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult.  Adults  are  somewhat  grayer  than  young  birds, 
the  primaries  are  edged  with  bright  lemon-yellow  and  tipped 
with  white  so  as  to  form  a  sort  of  a  terminal  L  and  the  waxy 
appendages  are  more  numerous,  larger  and  better  formed. 
Young  and  old  become  indistinguishable. 

6.  Adult  Nuptial  Plumage  acquired  by  wear. 

Fonalcs. — The  moults  and  plumages  correspond  to  those  of  the 
male.  In  juvenal  dress  the  spots  on  the  primaries  are  paler  than 
in  the  male  and  often  wholl)'  white,  and  the  appendages  few  or 
none.  The  black  chin  patch  of  later  plumages  is  apt  to  be 
smaller  and  duller  than  that  of  the  male  and  the  appendages 
fewer,  with  paler  spots  on  the  primaries. 

Ampelis  cedrorum  (Vieill.).     Cedar  Waxwing 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  including  sides  of  head  and  wing  coverts,  olive-brown.  Below,  paler  with 
darker  broad  fused  stripes  on  the  throat,  breast,  sides  and  flanks,  the  chin  paler, 
the  abdomen  and  crissum  dull  white  often  yellow  or  buff  tinged.  A  crest  not 
well  marked  is  found  on  the  crown.  Anterior  frontal  feathers,  lores  and  partial 
orbital  ring  dull  black  ;  posterior  quadrant  of  orbital  ring,  submalar  streak  and 
narrow  superciliary  line  white  or  pale  buff.  Chin  bordered  laterally  by  dull 
black.  Wings  and  tail  slate-black,  the  primaries  ashy  edged,  occasionally 
some  of  the  secondaries  tipped  with  bright  vermilion  wax-like  appendages,  the 
tail  terminated  with  a  lemon-yellow  band,  the  rectrices  also  occasionally  but 
infrequently  tipped  with  similar  red  appendages.  Bill  and  feet  sepia,  becoming 
black. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult  beginning  in  September  which  involves  the  body  plumage 
and  the  wing  coverts,  but  not  the  rest  of  the  wings  nor  the  tail. 

Similar  to  previous  plumage,  but  the  brown  much  paler  and  the  streaking  absent. 
Above,  including  sides  of  head  and  throat  silky  drab  merging  into  plumbeous 
gray  on  the  rump  and  paling  on  the  crown  where  the  feathers  are  basally  white. 
The  crest  marked.  The  abdomen  and  flanks  are  pale  canary-yellow  ;  the 
crissum  white.  Chin  black  merging  into  the  brown  throat.  Narrow  submalar 
stripe  and  part  of  orbital  ring  white.  Forehead  at  nostrils,  lores,  superciliary 
stripe  and  part  of  orbital  ring  black. 
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4.  First  Nuptial  Plumage  acquired  by  wear  which  scarcely 
shows  in  the  soft,  silky  plumage  till  late  in  the  autumn  when 
fading  becomes  apparent. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  usually  begun  in  September.  Practically  indis- 
tinguishable from  first  winter  dress,  the  red  wing  appendages 
perhaps  more  frequent. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the  young 
bird. 

Female. — The  sexes  are  practically  alike  in  plumages  and 
moults,  but  the  female  usually  has  less  black  on  the  chin  and 
the  wax-like  tips  probably  less  frequently  develop. 

LANIID^ 

Our  two  Shrikes  appear  to  moult  the  same,  apparently  having 
a  semiannual  renewal  in  both  young  and  old  birds.  Young 
acquire  full  adult  body  plumage  at  the  first  prenuptial  moult, 
retaining  the  immature  remiges  until  the  first  postnuptial. 

Lanius  borealis  Vieill.     Northern  Shrike 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plu^lage  acquired  by  a  complete  postnatal  moult. 

Above,  brownish  mouse-gray  with  indistinct  dusky  vermiculations,  especially  on  the 
rump.  Wings  black,  a  white  area  at  bases  of  the  primaries  ;  the  coverts,  tertia- 
ries  and  secondaries  edged  with  wood-brown,  or  pale  cinnamon  mottled  from 
irregular  extension  of  the  color,  and  similar  tipping  on  the  rectrices  which  are 
black,  the  lateral  ones  largely  white.  Below  mouse-gray,  nearly  white  on  mid- 
abdomen,  indistinctly  vermiculated,  more  marked  on  sides  and  crissum.  Bar 
though  eye  dull  clove-brown  ;  lores  grayish.  Bill  and  feet  dusky  wood-brown 
in  dried  skin. 

Description  from  a  bird  taken  in  Labrador. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult  which  involves  the  body  plumage,  and  wing  coverts,  but 
not  the  rest  of  the  wings  nor  the  tail. 

Above,  French  gray  washed  with  brownish  gray,  the  rump  grayish  white.  Lesser 
coverts  cinereous  gray,  the  median  black,  the  retained  greater  coverts  dull  black 
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buff  tipped.  Below  grayish  Avhite  with  distinct  dusky  vermiculatioiis  except  on 
the  chin,  abdomen  and  crissum.  Tail  black,  the  three  outer  rectrices  with 
much  white.      Lores  grayish.      Bar  through  eye  dusky. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  in  March  which  inv^olves  the  anterior  part  of  the  head, 
chin  and  throat.  A  whiter  chin  and  black  lores  are  acquired, 
young  and  old  becoming  practically  indistinguishable.  A  good 
deal  of  the  vermiculation  is  lost  by  wear  of  the  feather  edges. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult.  Differs  from  first  winter  in  having  a  white  wing 
band  on  the  greater  co\erts,  the  tertiaries  and  secondaries  with 
white  edgings,  the  wings  and  tail  jet-black,  including  all  the 
coverts.  The  back  is  graj^er  without  the  bro\vnish  tint  of  the 
young  bird. 

6.  Adult  Nuptial  Plumage  acquired  apparently  by  a  partial 
prenuptial  moult  as  in  the  young  bird. 

Female. — The  plumages  and  moults  correspond  to  those  of 
the  male.  Usually  browner,  especially  the  wings  and  tail  and 
with  a  brown  transocular  bar  until  the  adult  winter  plumage  is 
assumed. 

Lanius  ludovicianus  (Linn.).     Loggerhead  Shrike 

1.  Natal  Down.      No  specimen  seen. 

2.  Ju\ENAL  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  drab-gray,  faintly  vermiculated  and  with  pale  buff  edgings  ;  rump  slightly 
paler.  Wings  and  tail  black,  a  white  area  at  the  bases  of  the  primaries,  the 
coverts  and  tertiaries  buff  tipped,  palest  on  the  tertiaries;  the  outer  rectrices 
largely  white,  the  central  ones  buff,  with  terminal  mottling.  Lores,  orbital  region 
and  auriculars  dull  black.  Below,  dull  white  on  chin,  abdomen  and  crissum, 
washed  on  breast  and  sides  with  very  pale  buff  or  drab,  vermiculated  with 
dusky  subterminal  bands  on  each  feather.      Bill  and  feet  dusky  becoming  black. 

3.  First  Winter  Plumage  acquired  by  a  partial  postju venal 
moult  in  September  and  October,  which  involves  the  body 
plumage,  tertiaries,  wing  coverts  and  tail,  but  not  the  rest  of  the 
wings. 

Similar  to  previous  plumage  but  grayer  above  and  the  vermiculations  absent  or  very 
indistinct  on  the  breast.  Above,  plumbeous  gray,  paler  on  rump,  the  posterior 
scapularies  white.      Wings  and  tail  black  except  for  the  brown  juvenal  pri- 
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maries,  secondaries  and  primary  coverts,  the  lesser  coverts  plumbeous,  white 
tips  to  the  new  tertiaries  and  white  terminal  spots  on  the  lateral  rectrices.  Be- 
low, dull  white  with  dusky  vermiculations  sometimes  faintly  indicated.  A 
broad,  black  bar  through  the  eye. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  in  Februar}^  and  March,  which  involves  chiefly  the  chin, 
throat  and  head,  and  a  few  scattering  feathers  elsewhere,  but 
neither  the  wings  nor  the  tail.  The  whiter  throat  is  the  most 
marked  change  produced.  The  wings  and  tail  have  become 
brownish  and  show  considerable  wear. 

5.  x\dult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  September.  Practically  indistinguishable  from 
the  first  winter  dress,  but  the  wings  and  tail  will  average  blacker. 

6.  Adult  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  as  in  the  young  bird. 

Fonalc. — The  sexes  are  practically  alike  in  all  plumages,  but 
the  black  bar  through  the  eye  is  usually  duller  in  females,  and 
brownish  until  renewed  at  the  first  prenuptial  moult. 


VIREONIDui;. 

The  Vireos  all  have  a  single  annual  moult,  and  in  arboreal 
species  suffer  very  little  from  wear.  ['.  ULrvcboracoisis  is  peculiar 
in  having  a  complete  postju venal  moult,  although  I  am  not  sure 
this  occurs  in  all  specimens.  Young  birds  become  practically 
indistinguishable  from  adults  at  the  postju  venal  moult  although 
they  do  not  assume  adult  wings  and  tail  as  a  rule  until  the  first 
postnuptial. 

Vireo  olivaceus  (Linn.).     Red-eved  Vireo 

1.  Natal  Down.     Pale  drab-gray. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  including  lesser  wing  coverts,  drab.  Wings  and  tail  olive-brown,  edged 
with  bright  olive-green,  brightest  on  the  secondaries  and  tertiaries.  Below, 
silky  white,  faintly  tinged  on  the  sides  and  crissum  with  primrose-yellow. 
Superciliary  stripe  dull  white  ;  lores  and  postocular  streak  dusky.  Bill  and 
feet  pinkish  buff,  becoming  slaty.      Iris  walnut-brown. 
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3.  First  Winter  Plumage  acquired  by  a  partial  post- 
juvenal  moult  in  August  and  September  which  involves  the 
body  plumage,  the  wing  coverts  (often  the  tertiaries)  but  not  the 
rest  of  the  wings  nor  the  tail. 

Similar  to  the  previous  plumage  but  olive-green  replaces  the  drab  and  a  gray  cap  is  as- 
sumed. Above,  including  sides  of  neck  and  edgings  of  wing  coverts  and  auricu- 
lars  olive-green,  the  pileum  slate-g^ay  bordered  by  two  lateral  dull  black  stripes. 
Superciliaiy  line  broad,  grayish  or  buffy  white.  Transocular  streak  dusky. 
Below,  grayish  white  faintly  washed  on  the  sides  with  olive-green  and  on  the 
crissum  with  primrose-yellow. 

In  plumage  young  and  old  are  practically  indistinguishable  in 

the  autumn,  but  the  iris  of  young  birds  is  brown  while  they 

remain  with  us. 

4.  First  Nuptial  Plumage  acquired  by  wear  which  is 
scarcely  appreciable  owing  to  the  soft  long-barbed  feathers  and 
the  habits  of  the  species.  Some  fading  is  apparent  late  in  the 
season.  The  iris  becomes  dull  red  before  the  birds  return  in  the 
spring. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult.  Practically  indistinguishable  from  first  winter 
except  by  the  red  iris  but  possibly  will  average  richer  olive-green 
above  with  a  grayer  pileum,  and  less  washed  with  buff  below. 

6.  Adult  Nuptial  Plumage  acquired  by  wear,  as  in  the 
young  bird. 

Female. — The  sexes  are  alike  in  plumages  and  moults,  the 
females  in  winter  dress  often  browner  and  duller  than  the  males. 

Vireo  philadelphicus  (Cass.).     Philadelphia  Vireo 

1.  Natal  Down.      Pale  drab-gray. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Similar  to  V.  olivaceiis  and  V.  gilvus,  but  darker  above  and  distinctly  yellow  below. 
Above,  wood-brown,  darker  and  olive  tinged  on  the  back  and  wing  coverts. 
Wings  and  tail  clove-brown  with  olive-green  edgings.  Below  primrose-yellow, 
auriculars,  orbital  ring,  and  superciliary  stripe  buff-yellow.  Lores  and  postocular 
streak  dusky.  Feet  pinkish  buff,  drying  to  dusky  wood-brown.  Bill  pale  bistre, 
the  under  mandible  pinkish,  drying  to  a  yellowish  raw  umber-brown.  When 
older  the  bill  dusky  and  feet  slaty.      Iris  deep  hazel-brown. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
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moult  beginning  the  end  of  July  which  involves  the  body  plum- 
age and  wingjcoverts  but  not  the  rest  of  the  wings  nor  the  tail, 
young  and  old  becoming  practically  indistinguishable. 

Similiar  to  the  previous  plumage  but  greener  with  a  grayer  crown,  and  brighter  yellow 
below.  Above,  dull  olive-green,  slate-gray  on  the  pileum.  Below  pale  canary- 
yellow,  whiter  on  middle  of  abdomen.  Sides  of  head  pale  greenish  or  grayish 
buff,  superciliary  stripe  paler  ;   transocular  streak  dusky. 

4.  First  Nuptial  Plumage  acquired  by  wear.  The  back 
fades  a  little  and  becomes  grayer,  the  yellow  below,  paler. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult.  Practically  indistinguishable  from  first  winter 
dress,  the  yellow  below  usually  paler  with  a  larger  area  of  white 
on  the  abdomen. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Fonale. — The  sexes  are  alike  and  the  moults  are  the  same. 


Vireo  gilvus  (Vieill.).     Warbling  Vireo 

1.  Natal  Down.    Pale  wood-brown. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Similar  to  V.  philadelphicus  but  paler.  Above  wood-brown,  very  pale  on  pileum 
and  nape,  darker  and  faintly  tinged  with  olive  on  the  back.  Wings  and  tail 
pale  clove-brown  edged  with  dull  olive-green.  Below,  white,  the  crissum 
tinged  with  pale  primrose-yellow.  Auriculars,  orbital  ring  and  superciliary 
line  white.  Bill  and  feet  pinkish  buff,  becoming  dusky  and  slate-gray  re- 
spectively when  older.     Iris  deep  hazel-brown. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult  beginning  early  in  August  which  involves  the  body  plum- 
age and  the  wing  coverts  but  not  the  rest  of  the  wings  nor  the 
tail,  young  and  old  becoming  practically  indistinguishable. 

Similar  to  the  previous  plumage  but  greener  above.  Above,  grayish  olive-brown, 
the  pileum  mouse-gray.  Below,  buffy  white,  palest  on  chin  and  abdomen, 
washed  on  the  sides  and  flanks  with  greenish  primrose-yellow.  Superciliary 
line,  suborbital  region  and  orbital  ring  very  pale  buff.  A  dusky  transocular 
streak.     Auriculars  drab. 

4.  First  Nuptial  Plumage  acquired  by  wear  which  is  slight. 
The  whole  plumage  becomes  paler  below  and  grayer  abov^e, 
the  buff  tints  being-  lost. 
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5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult.  Practically  indistinguishable  from  first  winter, 
but  with  less  buff  in  some  cases. 

6.  Adult  Nuptial  Plumage  acquired  by  wear,  as  in  the 
young  bird. 

Female. — The  sexes  are  alike  and  the  moults  are  identical. 


Vireo  flavifrons  Vicill.     Yellow-throated  Vireo 

1.  Natal  Down.      Drab. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  smoke-gray.  Wings  and  tail  black,  edged  with  olive-gray,  the  secondaries 
and  tertiaries  with  olive-green  (the  two  inner  tertiaries  white  edged),  the 
greater  and  median  coverts  with  dull  white  forming  two  wing  bands.  Below, 
silky  white,  the  chin,  throat  and  sides  of  head  pale  canary-yellow,  the  orbital 
ring,  ocular  region  and  superciliary  stripe  still  paler.  Bill  and  feet  pinkish  buff 
becoming  dusky  and  slale-gray  when  older.      Iris  deep  hazel-brown. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuve- 
nal  moult  in  August,  which  involves  the  body  plumage  and  the 
wing  coverts  but  not  the  rest  of  the  wings  nor  the  tail,  young 
and  old  becoming  practically  indistinguishable. 

Similar  to  previous  plumage  but  greener  above.  Above,  including  auriculars  and 
sides  of  neck,  bright  olive-green,  scapularies  and  rump,  olive-gray.  The  lesser 
wing  coverts  are  edged  with  dull  olive-green,  the  median  and  greater  with 
pure  white,  fonning  two  broad  wing  bands.  Below,  bright  canary-yellow  ex- 
tending to  orbital  region  and  superciliary  stripe  ;  abdomen  and  crissum  white, 
the  flanks  faintly  washed  with  olive-gray. 

4.  First  Nuptial  Plumage  acquired  by  wear,  the  olive 
above  fading  a  little,  the  yellow  below  hardly  at  all. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult,  and  practically  indistinguishable  from  first  winter 
dress,  the  wing  edgings,  especially  of  the  lesser  coverts  and  of 
the  scapularies  grayer. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Female. — The  sexes  and  moults  are  alike. 
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Vireo  solitarius  (Wils.).     Blue-headed  Vireo 

1.  Natal  Down.      No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  drab,  tinged  with  green,  pileum  and  auriculars  drab-gray.  Wings  and 
tail  clove-brown  edged  with  olive-green,  the  tertiaries  with  white,  two  wing 
bands  at  the  tips  of  the  median  and  greater  coverts  white,  yellow  tinged.  The 
outer  rectrices  partly  white.  Below,  pure  white,  tinged  on  flanks  and  crissum 
with  primrose-yellow.  Obscure  superciliary  stripe,  loral  and  orbital  regions 
white ;  a  dusky  anteorbital  streak.  Bill  and  feet  pinkish  buff,  the  former 
becoming  slaty,  the  latter  plumbeous  gray. 

3.  First  Winter  Plumage  acquired  by  a  partial  post- 
juvenal  moult  in  August  which  involves  the  body  plumage  and 
the  wing  coverts  but  not  the  rest  of  the  wings  nor  the  tail. 
Young  and  old  become  practically  indistinguishable. 

Similar  to  the  previous  plumage  but  greener  above  and  with  a  gray  cap.  Above, 
olive-green  (often  mixed  with  gray),  the  pileum,  nape,  sides  of  head  and  tibije 
slate-gray.  Below,  pure  white,  strongly  washed  on  the  sides  and  flanks  with 
olive-yellow  mixed  with  gray.  Lores  and  orbital  region  conspicuously  white. 
Orbital  ring  interrupted  anteriorly  by  deep  slate-gray. 

4.  First  Nuptial  Plumage  acquired  by  wear  which  pro- 
duces little  effect,  the  back  becoming  a  shade  grayer. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult.  Practically  indistinguishable  from  first  winter 
dress,  the  gray  above  clearer  and  where  the  orbital  ring  is  inter- 
rupted, darker. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Female. — The  female  is  apt  to  be  duller  especially  in  first 
winter  plumage,  the  head  browner  and  with  a  buffy  wash  below  ; 
but  many  birds  are  indistinguishable  from  males.  The  moults 
are  identical. 

Vireo  solitarius  plumbeus  (Coues.).     Plumbeous  Vireo 

This  remarkably  distinct  subspecies,  characterized  by  extreme 
paleness  in  all  plumages,  enjoys  the  same  sequence  of  plumages 
and  of  moults  as  V.  solitarius.      In  northern  Mexico  and  in  Ari- 
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zona  the  juvenal  dress  is  acquired  chiefly  during  July.  The 
postnuptial  moult  is  completed  early  in  August  as  indicated  by 
several  adults. 


Vireo   noveboracensis  (Gmel.).     White-eyed  Vireo 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  dull  brownish  olive-green.  Wings  and  tail  deep  olive-brown  edged  with 
bright  olive-green,  the  tertiaries  with  pale  buff,  the  greater  and  median  coverts 
with  straw-yellow  forming  two  distinct  wing  bands.  Below,  dull  grayish 
white,  buffy  on  the  throat,  strongly  washed  on  the  sides  and  crissum  with  sul- 
phur-yellow (sometimes  buffy).  Auriculars  pale  ecru-drab;  supraloral  and 
orbital  regions  pale  canary-yellow,  a  dusky  loral  streak.  Bill  pinkish  buff,  be- 
coming dusky  ;  feet  paler,  becoming  plumbeous  gray.  Iris  mouse-gray,  be- 
coming white  by  the  following  spring. 

3.  First  Winter  Plum.\ge  acquired  b}-  a  complete  post- 
juvenal  moult  beginning  about  the  middle  of  August.  The 
juvenal  dress  is  worn  much  longer  than  that  of  the  other  Vireos, 
becoming  rapidly  ragged  from  the  thicket-loving  habits  of  the 
species  and  thus  probably  its  complete  renewal  is  a  necessity. 

Differs  very  little  from  the  previous  plumage.  The  olive-green  is  brighter  above, 
markedly  edged  on  the  pileum  and  neck  with  smoke-gray  contrasting  with  the 
back.  The  wings  and  tail  are  darker,  the  edgings  of  the  wing  coverts  and 
tertiaries  pale  straw-yellow.  The  throat  is  grayer  and  the  yellow  wash  of  the 
sides  brighter  and  greener. 

Young  and  old  become  practically  indistinguishable  except  by 

the  gray  iris  of  the  young  bird. 

4.  First  Nuptial  Plu.mage  acquired  by  wear  which  is  marked. 
The  back  becomes  browner,  and  the  gray  is  confined  to  the 
neck,  but  the  yellow  below  shows  little  change. 

5.  Adult  W^inter  Plumage  acquired  by  a  complete  post- 
nuptial moult.  Practically  indistinguishable  from  first  winter 
dress,  but  the  yellow  about  the  head  is  apt  to  be  richer  and  the 
gray  clearer.      The  iris  is  white. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Fevialc. — The  sexes  are  alike  in  all  plumages  and  the  moults 
are  the  same. 
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MNIOTILTID^ 

Many  of  our  Warblers  undergo  a  semi-annual  moult  which 
is  often  extensive  at  the  time  of  the  prenuptial  moult.  S.  ruticilla 
is  perhaps  unique  among  them  in  having  a  limited  first  prenuptial 
moult  which  is  apparently  not  repeated,  although  I  suspect  a 
similar  peculiarity  may  be  found  to  pre\'ail  among  several  others. 
The  prenuptial  period  of  moult  seems  to  be  a  protracted  one,  be- 
ginning even  in  November  and  extending  into  May.  As  most 
of  the  species  are  in  the  tropics  at  this  time  we  do  not  know 
much  about  the  changes  in  plumage  except  as  we  may  judge 
from  somewhat  worn  specimens  when  the}"  reach  us  in  the 
spring,  and  from  a  few  extra-limital  specimens.  The  types  of 
moult  are  numerous  in  this  large  family,  but  with  one  possible 
exception  {^Ictcria  vircns)  the  remiges  and  rectrices  are  retained 
until  the  first  postnuptial  moult.  The  renewal  at  the  prenuptial 
moult  varies  greatly  in  amount  and  when  confined  to  a  few 
feathers  of  the  head  and  diin  is  very  difficult  to  determine.  As 
a  rule  adult  winter  plumages  and  adult  nuptial  plumages  are  not 
very  different.  The  juvenal  plumage  is  quickly  replaced  by  the 
first  winter  which  is  apt  to  resemble  closely  the  female  adult 
winter  dress.  In  many  species  the  first  prenuptial  moult  renders 
old  and  young  practically  indistinguishable  although  such  feath- 
ers of  the  old  plumage  as  remain  throw  much  light  upon  the 
age  of  doubtful  specimens.  Great  confusion  has  existed  as  to 
the  first  winter  or  "  immature  "  plumage  of  many  species  and 
still  less  has  been  known  of  the  adult  winter  dress. 


Mniotilta  varia  (Linn.).     Black  and  White  Warbler 

1.  Natal  Down.      Mouse-gra)-. 

2.  Juvenal  PLU^L\GE  acquired  b}-  a  complete  postnatal  moult. 

Above,  wood-brown  streaked  with  dull  olive-brown,  the  upper  tail  coverts  dusky  ; 
median  crown  and  superciliary  stripe  dingy  white.  Wings  and  tail  dull  black, 
edged  chiefly  with  ashy  gray,  the  tertiaries  (except  the  proximal  which  is 
entirely  black)  broadly  edged  with  white,  buft"  tinged  on  the  middle  one  Two 
buffy  white  wing  bands  at  tips  of  greater  and  median  wing  coverts.  The  outer 
two  rectrices  with  terminal  while  blotches  of  variable  extent  on  the  inner  webs. 
Annals  N.  Y.  Acad.  Sci.,  XIII,  Oct.  17,  1900 — 16. 
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Below,  dull  white,  washed  on  the  throat  and  sides  with  wood-brown,  obscurely 
streaked  on  throat,  breast,  sides  and  crissum  with  dull  grayish  black.  Bill  and 
feet  pinkish  buff,  becoming  dusky  with  age. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 

moult  beginning  early  in  July  which  involves  the  body  plumage 

and  the  wing  coverts  but  not  the  rest  of  the  wings  nor  the  tail. 

Similar  to  previous  plumage  but  whiter  and  definitely  streaked.  Above,  striped  in 
black  and  white,  the  upper  tail  coverts  black  broadly  edged  with  white  ;  median 
crown  and  superciliary  stripe  pure  white.  The  wing  bands  white.  Below,  pure 
white  streaked  with  bluish  black  on  sides  of  breast,  flanks  and  crissum,  the 
black  veiled  by  overlapping  white  edgings  ;  the  chin,  throat,  breast  and  ab- 
domen unmarked..  Postocular  stripe  black  ;  the  white  feathers  of  the  sides  of 
the  head  tipped  with  black. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  which  involves  a  large  part  of  the  body  plumage  except 
posteriorly,  but  not  the  wings  nor  the  tail.  The  black  .streaks  of 
the  chin  and  throat  are  acquired,  veiled  with  white,  and  the 
loral,  subocular  and  auricular  regions  become  jet-black.  The 
brown  primaiy  coverts  distinguish  young  birds  and  the  chin  is 
less  often  solidly  black  than  in  adults. 

5.  Adult  Winter  Plum.\ge  acquired  by  a  complete  post- 
nuptial moult  beginning  the  first  of  July.  Differs  from  first  winter 
dress  in  ha\'ing  the  chin  and  throat  hea\'ily  streaked  with  irreg- 
ular chains  of  black  spots  veiled  with  white  edgings,  the  wings 
and  tail  blacker  and  the  edgings  a  brighter  gray. 

6.  Adult  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  as  in  the  young  bird  from  which  the  blacker  primaiy  cov- 
erts and  sometimes  solidly  black  chin  will  serve  to  distinguish  it. 
A  specimen  (Am.  Mus.  Nat.  Hist.,  No.  50374,  Februaiy  i8th, 
Tehuantepec,  Mexico),  evidently  an  adult,  shows  renewal  on  the 
chin  ;  also  an  undated  bird  (Am.  Mus.,  No.  39634,  Yucatan). 

Female. — The  female  has  corresponding  plumages  and  moults, 
the  first  prenuptial  moult  often  very  limited  or  suppressed.  In 
Juvenal  dress  the  wings  and  tail  are  usually  browner  with  duller 
edgings  and  the  streaking  below  obscure.  In  first  winter  plu- 
mage the  streakings  are  dull  and  obscure  everj^'where,  a  brown 
wash  conspicuous  on  the  flanks  and  sides  of  the  throat.  The 
first  nuptial  plumage  is  gained  chiefly  by  wear  through  which 
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the  brown  tints  are  largely  lost,  the  general  color  becoming 
whiter  and  the  streaks  more  distinct.  The  adult  winter  plum- 
age is  rather  less  brown  than  the  female  first  winter,  the.  streak- 
ings  less  obscure  and  the  wings  and  tail  darker.  The  adult 
nuptial  plumage,  acquired  partly  by  moult,  is  indistinguishable 
with  certainty  from  the  first  nuptial. 

Protonotaria  citrea  (Bodd.).     Prothonotary  Warbler 

1.  Natal  Down.     Brownish  mouse-gray. 

2.  "Juyenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  dull  brownish  olive-green,  yellowish  on  the  back  ;  in  very  young  birds  a 
strong  wash  of  Vandyke-brown  prevailing  which  fades  to  gray.  Wings  and 
tail  slate-black,  edged  chiefly  with  plumbeous  gray,  the  tertiaries  (and  some- 
times the  other  quill  feathers)  with  olive-green  ;  the  coverts  edged  with  yellow- 
ish or  greenish  wood-brown  palest  at  their  tips.  The  rectrices  are  largely 
white.  Below,  wood-brown,  primrose-yellow  on  abdomen  and  crissum,  rapidly 
fading  to  brownish  gray  and  white.      Bill  and  feet  pinkish  buff  becoming  black. 

Twelve  specimens  of  various  ages  in  my  collection  show 
remarkable  valuations  in  the  depth  of  the  brown. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult  in  July  which  involves  the  body  plumage  and  the  wing 
coverts,  but  not  the  rest  of  the  wings  nor  the  tail.  Young  and 
old  become  practically  indistinguishable. 

Entirely  different  from  the  previous  plumage.  Chiefly  of  a  bright  lemon-yellow 
deepest  on  the  crown,  olive-yellow  on  the  back  merging  into  white  on  abdo- 
men and  crissum  and  into  piumoeous  gray  on  rump  and  upper  tail  coverts. 
Wing  coverts  plumbeous  gray  edged  with  olive-green  which  color  also  veils 
the    yellow  crown. 

4.  First  Nuptial  Plumage  acquired  by  wear  which  produces 
very  little  apparent  effect  except  by  loss  of  some  of  the  edgings. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult.  Practically  indistinguishable  from  first  winter 
dress,  but  the  wings  and  tail  usually  blacker  and  the  edgings 
clear  bluish  plumbeous  gray  especially  noticeable  on  the  primaiy 
coverts. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  and  indistin- 
guishable from  the  first  nuptial. 
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Female. — The  sexes  are  alike,  although  the  female  is  apt  to 
be  of  a  paler  j-ellow  and  the  moults  correspond. 


Helinaia  swainsonii  Aud.     Swaixson's  Warbler 

1.  Natal  Dowx.     No  specimen  seen. 

2.  JuvEXAL  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  including  wing  coverts,  pale  cinnamon-brown.  Below,  paler  cinnamon. 
Wings  and  tail  olive-brown  edged  with  olive-green.  Crown  wiih  two  indistinct 
lateral  stripes  pale  brownish  gray.  A  dusky  transocular  streak.  Bill  and  feet 
pale  pinkish  buft".  Scarcely  difters  from  Hclniithcrus  vcrmivorus  but  rather 
paler. 

3.  FiR.^T  WiXTER  PLU^L\GE  acquired  by  a  partial  postjuvenal 
moult  which  involves  the  body  plumage  and  wing  coverts  but 
not  the  remiges  nor  rectrices.  Young 'and  old  become  prac- 
tically indistinguishable. 

Above,  bistre,  greener  on  the  back.  Below,  yellowish  white,  shading  to  olive-buff 
on  sides  and  flanks.  Superciliary  line  indistinctly  white  ;  a  dusky  line  through 
the  eye. 

4.  First  Nuptlal  Plumage  acquired  by  wear.  The  head 
becomes  Mars-brown  in  contrast  to  the  olive  back,  and  below  the 
plumage  is  somewhat  paler. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult.  Practically  indistinguishable  from  first  winter 
dress. 

6.  Adult  Nuptlal  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Fenialc. — The  moults  and  plumages  correspond  to  those  of 
the  male,  and  females  are  hardly  distinguishable  except  by  a 
duller  line  through  the  eye. 

Helmitherus  vermivorus  (Gmel.).     Worm-eatixg  Warbler 

1.  Natal  Dowx.     Brownish  mouse-gray. 

2.  JuvEXAL  Plumage  acquired  by  a  com-plete  postnatal  moult. 

Whole  body  plumage   and  the  wing   coverts  cinnamon,   palest  on    the  abdomen. 
Wings  and  tail  olive-brown   edged  with  olive-green.      Two   indistinct  lateral 


PASSERINE   BIRDS   OE   NEW  YORK  245 

crown  stripes  brownish   mouse-gray.      A  transocular   streak  dusky.      Bill    and 
feet  pinkish  buff  remaining  quite  pale  later. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  beginning  early  in  July,  which  involves  the  body  plumage 
and  wing  coverts  but  not  the  rest  of  the  wings  nor  the  tail. 
Young  and  old  become  practically  indistinguishable. 

Resembles  the  previous  plumage.  Above,  grayish  olive-green,  the  lateral  crown 
stripes  and  the  postocular  streak  black,  the  median  stripe  and  the  superciliary 
lines  pale  buff-yellow  or  deep  cream-color.  Below,  cream-colorwashed  on  the 
throat  with  buff-yellow  and  on  the  flanks  with  olive-buff. 

4.  First  Nuptial  Plumage  acquired  by  wear  which  is  not 
obvious,  the  tints  fading  slightly. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  beginning  about  the  first  of  July.  Adults  are  in- 
distinguishable from  young  birds  although  sometimes  paler. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Female. — The  sexes  are  alike  in  all  plumages  and  the  moults 
are  identical. 

Helminthophila  pinus  (Linn.).     Blue-winged  Warbler 

1.  Natal  Down.     Mouse-gray. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal 
moult. 

Entire  body  plumage  olive-yellow  darkest  on  the  back  and  throat.  Wings  and  tail 
slate-gray  largely  edged  with  plumbeous  gray,  the  tertiaries  and  coverts  with 
olive-yellow ;  the  greater  and  median  coverts  tipped  with  white,  yellow 
tinged.  Rectrices  largely  white.  Lores  dusky.  Bill  and  feet  pinkish  buff 
becoming  dusky. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  beginning  early  in  July,  which  involves  the  body  plum- 
age and  wing  coverts  but  not  the  rest  of  the  wings  nor  the  tail, 
young  and  old  becoming  practically  indistinguishable. 

Similar  to  the  previous  plumage.  Above,  bright  olive-green,  lemon- yellow  on  the 
crown  veiled  by  greenish  tips.  Below,  bright  lemon-yellow,  the  crissum  white 
or  merely  tinged  with  yellow.  Transocular  streak  black.  Wing  coverts  plum- 
beous gray,  edged  with  olive-green,  the  greater  and  median  tipped  with  white, 
yellow  tinged,  forming  two  broad  wing  bands. 
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4.  First  Nuptial  Plumage  acquired  by  wear  which  produces 
little  change  except  to  expose  the  concealed  yellow  of  the  crown 
by  loss  of  the  greenish  feather  tips. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  Jul}'.  Practically  indistinguishable  from  first 
winter  dress,  the  yellow  of  the  crown  rather  more  conspicuous 
and  the  }'ellow  below  a  trifle  deeper. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Female. — Indistinguishable  from  the  male  in  juvenal  plumage  ; 
in  later  plumages  distinguished  by  the  duller  black  of  the  trans- 
ocular  streak  and  by  very  little  yellow  on  the  crown. 

I  am  able  to  throw  little  additional  light  on  the  supposed  hy- 
brids H.  IcucobroiicJiialis  and  H.  lazvrencci.  Of  two  specimens 
in  my  collection  from  the  same  brood  and  fed  by  a  typical  H. 
pi/ius  one  (No.  4434,  $  ,  June  28th,  New  Jersey)  is  in  the  juvenal 
dress  of  this  species  with  many  new  yellow  feathers  of  the  first 
winter  plumage  appearing,  the  other  (No.  4433,  $),  is  in  similar 
juvenal  dress,  but  is  acquiring  on  the  throat  the  black  feathers  of 
H.  lazvroicci. 


Helminthophila  chrysoptera  (Linn.).     Goldex-wixged 
W'aruler 

1.  Natal  Dowx.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  grayish  or  brownish  olive-green.  Wings  and  tail  slate-black  edged  chiefly 
with  bluish  plumbeous  gray,  the  coverts  and  tertiaries  with  olive-green.  Below, 
pale  olive-yellow,  the  throat  dusky.  Transocular  streak  dusky.  Bill  and  feet 
pinkish  buff  becoming  dusky. 

3.  First  Wixter  Plumage  acquired  by  a  partial  postjuvenal 

moult,  beginning  early  in  Jul)-,  which  involves  the  body  plumage 

and  wing  coverts,  but  not  the  rest  of  the  wings   nor  the  tail, 

young  and  old  becoming  practically  indistinguishable. 

Unlike  previous  plumage.  Above,  plumbeous  gray  veiled  with  olive-green  edg- 
ings ;  the  crown  bright  lemon-yellow  veiled  posteriorly  only.  Below, 
grayish  white,  with  yellow  edgings  here  and  there,   the  chin,  jugulum,  lores 
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and  auriculars  jet-black  veiled  slightly  with  pale  buff".  Broad  subnialar 
stripes  joining  at  angle  of  the  chin,  and  superciliary  lines  white.  Outer  half 
of  median  and  greater  coverts  bright  lemon-yellow  forming  an  almost  con- 
tinuous wing  patch,  lesser  coverts  plumbeous  gray,  edged  with  olive-green. 

4.  First  Nuptial  Plumage  acquired  by  wear,  through  which 
the  buff  edgings  of  the  black  areas,  the  olive  edgings  of  the 
back  and  the  yellow  edgings  below  are  almost  completely  lost, 
the  plumage  becoming  clear  gray,  white,  yellow  and  black. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  July.  Practically  indistinguishable  from  the 
young  bird,  the  veiling  usually  less  marked  or  absent,  and  black 
occupying  the  whole  interramal  space  which  is  \\'hite  in  the  first 
winter  dress. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Female. — In  juvenal  plumage  the  sexes  are  alike.  In  first 
winter  and  other  plumages  olive-gray,  dusky  on  the  lores  and 
auriculars,  replaces  the  black  areas  of  the  male,  and  olive-yellow 
marks  the  crown.  Above,  the  plumage  is  greenish  ;  the  sub- 
malar  stripes  are  grayish. 


Helminthophila    ruficapilla    (Wils.).      Nashville   Warbler 

1.  Natal  Down.     Sepia-brown. 

2.  JuvEX.AL  Plumage  acquired  by  a  complete  postnatal  moult. 

Pileum  hair-brown,  back  darker,  olive-tinged,  and  rump  olive-green.  BeloA-,  pale 
yellowish  wood-brown,  straw-yellow  on  abdomen  and  crissum.  Wings  and 
tail  olive-brown  broadly  edged  with  bright  olive-green,  the  median  and  greater 
coverts  tipped  with  pale  buff-yellow  forming  two  wing  bands.  Lores  and 
auriculars  mouse-gray,  the  orbital  ring  pale  buff.  Bill  and  feet  pinkish  buff, 
dusky  when  older. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  beginning  the  middle  of  July,  which  involves  the  body 
plumage  and  wing  coverts,  but  not  the  rest  of  the  wings  nor 
the  tail.  Young  and  old  become  practically  indistinguishable  in 
many  cases. 
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Above,  grayish  hair-brown  becoming  bright  olive-yellow  on  the  rump  and  wing 
coverts ;  a  variable,  small  area  of  chestnut  on  the  crown  concealed  by  the 
feather  tips.  Below,  canary-yellow,  brightest  on  the  throat,  breast  and  cris- 
sum,  slightly  veiled  by  grayish  feather  tips,  the  flanks  washed  with  brownish 
olive-buff.  Sides  of  head  and  neck  smoke-gray.  Conspicuous  orbital  ring 
buffy  white. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  which  involves  chiefly  the  crown,  sides  of  head  and  throat, 
but  not  the  rest  of  the  body  plumaLje  nor  the  wings  and  tail. 
The  head  becomes  plumbeous  gray,  the  edgings  only  half  con- 
cealing the  rich  chestnut  of  the  crown.  The  orbital  ring  is 
white  and  conspicuous.  Wear  is  marked,  bringing  the  gray  of 
the  nape  into  contrast  with  the  greenish  back,  later  exposing  the 
chestnut  of  the  crown. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  postnuptial 
moult  in  July,  and  practically  indistinguishable  in  many  cases 
from  first  winter  dress,  but  usually  the  chestnut  area  on  the 
crown  is  larger  and  the  color  deeper,  the  gray  areas  darker  and 
the  yellow  below  brighter. 

6.  Adult  Nuptial  Plumage  acquired  probably  by  a  partial 
prenuptial  moult  as  in  the  young  bird.  It  does  not  seem  prob- 
able that  by  wear  alone  the  brownish  gray  tips  of  the  chestnut 
crown  feathers  and  the  brownish  gray  tints  of  the  head  in  autumn 
can  become  so  decidedly  plumbeous  by  spring,  and  besides  the 
most  worn  spring  birds  show  comparatively  little  wear. 

Fcjiialc, — The  plumages  and  moults  correspond  to  those  of 
the  male.  The  sexes  are  alike  in  juvenal  plumage.  In  first  winter 
plumage,  the  chestnut  of  the  crown  is  lacking  or  a  mere  trace. 
In  first  nuptial  plumage,  acquired  partly  by  a  limited  prenuptial 
moult,  the  chestnut  is  increased  although  new  feathers  both  with 
and  without  chestnut  grow  on  the  crown.  Two  specimens  from 
Jalapa,  Mexico,  April  /th  (Am.  Mus.,  Nos.  68548  and  68549), 
show  pin-feathers  on  the  crown  and  throat.  The  adult  winter 
plumage  is  practically  like  the  male  adult  winter  and  later  plum- 
ages are  very  similar  to  those  of  the  male,  the  gray  and  yellow 
usually  duller. 
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Helminthophila   celata   (Say).     Orange-crowned    Warbler 

1.  Natal  Down.      No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  brownish  olive-green.  Wings  and  tail  olive-brown,  broadly  edged  with 
bright  olive-green,  the  median  and  greater  coverts  tipped  with  buff.  Below, 
greenish  buff  paler  and  yellower  on  abdomen  and  crissum.  Lores  and  auricu- 
lars  grayish  buff.      Bill  and  feet  pinkish  buff,  dusky  when  older. 

3.  First  Winter  Plumage  acquired  by  a  partial  postju venal 
moult  which  involves  the  body  plumage  and  wing  coverts,  but 
not  the  rest  of  the  wings  nor  the  tail. 

Above,  bright  olive-green,  mostly  concealed  on  the  pileum  and  nape  with  pale 
mouse-gray  edgings  that  blend  into  the  green.  The  crown  brownish  orange 
concealed  by  greenish  feather  tips.  Wing  coverts  broadly  edged  with  dull 
olive-green,  sometimes  the  greater  coverts  with  faint  whitish  tips.  Below, 
pale  olive-yellow,  grayish  on  the  chin  and  sides  of  neck  with  very  indistinct 
olive-gray  streaking.  A  dusky  anteorbital  spot.  Lores,  orbital  ring  and  indis- 
tinct superciliary  stripe  mouse-gray. 

4.  First  Nuptial  Plumage  acquired  b}-  a  partial  prenuptial 
moult  which  involves  chiefly  the  anterior  part  of  the  head  and 
the  chin.  A  richer,  half  concealed,  orange  crown  patch  is  ac- 
quired ;  the  lores  and  adjacent  parts  become  grayer,  the  anteorbital 
spot  darker.  Wear  makes  birds  greener  above  and  slightly 
yellower  below.  Young  and  old  become  practically  indistin- 
guishable. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult.  Differs  chiefly  from  first  winter  dress  in  possess- 
ing a  larger,  more  di.stinct  crown  patch.  The  color  below  is 
uniform  and  paler. 

6.  Adult  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult,  as  in  the  young  bird.  Several  March  specimens,  appa- 
rently adults,  show  pin-feathers  on  the  throat  and  head. 

Fcvialc. — The  sexes  and  the  moults  are  practically  alike,  al- 
though the  female  is  usually  a  little  duller.  In  first  winter  plu- 
mage, however,  the  crown  patch  is  usually  wholly  lacking,  and 
the  first  prenuptial  moult  is  more  or  less  suppressed. 
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Helminthophila  peregrina  (Wils.).     Texxessee  Warbler 

1.  Natal  Dowx.     No  specimen  seen. 

2.  JuvEXAL  Plumage  acquired  by  a  complete  postnatal  moult. 

Similar  to  H.  rtificapilla  but  lacking  the  brownish  cast  and  with  a  faint  dusky  trans- 
ocular  stripe.  Above  dull  grayish  olive-green,  the  nimp  brighter.  Wings  and 
tail  clove-brown,  the  primaries  whitish  edged,  the  secondaries  tertiaries  and 
wing  coverts  greenish  edged  with  two  yellowish  white  wing  bands.  Below 
grayish  buff  rapidly  fading  when  older  to  a  greenish  gray  ;  abdomen  and  cris- 
sum  pale  straw-yellow.  Trace  of  dusky  transocular  streak.  Bill  and  feet 
pinkish  buff,  dusky  when  older. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  beginning  about  the  middle  of  July  in  eastern  Canada, 
which  involves  the  body  plumage  and  the  wing  coverts,  but  not 
the  rest  of  the  wings  nor  the  tail,  young  and  old  becoming 
practically  indistinguishable. 

Resembles  the  previous  plumage.  Above,  bright  olive-green,  gray  tinged  on  the 
pileum.  Below,  olive-yellow  darker  on  the  flanks,  the  abdomen  and  crissum 
white.     Superciliary  line  and  orbital  ring  buff.     Transocular  streak  dull  black. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  which  involves  chiefly  the  head,  chin  and  throat.  The 
ashy  gray  cap  is  acquired,  the  chin,  throat  and  superciliary  line 
become  white,  the  throat  is  tinged  with  cream-buff  and  the 
transocular  streak  black.  The  yellow  tints  of  the  feathers  re- 
tained below  are  lost  by  wear. 

5.  Adult  Wixter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  July.  Practically  indistinguishable  from  first 
winter,  but  somewhat  grayer  above  and  Avhiter  below. 

6.  Adult  Nuptial  Plumage  acquired  evidently  by  a  partial 
prenuptial  moult  as  in  the  young  bird.  A  specimen  (Am.  Mus., 
No.  39688)  from  Tehuantepec,  Mexico,  January  14th,  shows 
new  growth  of  feathers  about  the  head. 

Female. — The  plumages  and  moults  correspond  to  those  of 
the  male.  The  sexes  are  alike  in  ju venal  plumage.  In  first 
winter  plumage  differs  from  the  male  in  having  the  lower  parts 
more  washed  with  olive-green.  The  prenuptial  moult  is  less 
extensive  and  the  crown  never  becomes,  even  in  later  plumages, 
as  gray  as  that  of  the  male,  but  always  has  a  brown  or  green- 
ish tincre. 
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Compsothypis  americana  (Linn.).     Parula  Warbler 

1.  Natal  Down.     Smoke-gray. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  including  sides  of  head,  brownish  olive-gray  ;  indistinct  superciliary  stripe  and 
orbital  ring  white,  yellow  tinged  ;  faint  dusky  transocular  streak.  Wings  clove- 
brown,  the  edgings  chiefly  olive-green,  bluish  on  the  primaries  and  their  coverts. 
Two  wing  bands  tipping  coverts,  white.  Tail  clove-brown  edged  with  ashy 
blue  the  outer  rectrices  with  subterminal  white  blotches  on  their  inner  webs. 
Bill  and  feet  pinkish  buff,  the  former  becoming  dusky,  the  latter  deep  sepia- 
brown  with  age. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  beginning  the  middle  of  July,  which  involves  the  body 
plumage  and  the  wing  coverts  but  not  the  rest  of  the  wings  nor 
the  tail. 

Unlike  the  previous  plumage.  Above,  including  sides  of  head,  bluish  plumbeous 
gray  veiled  by  olive-green  edgings,  the  back  chestnut-tinged  veiled  by  olive- 
yellow.  Below,  canary-yellow  on  chin  and  throat,  veiling  a  pectoral  band  of 
pale  chestnut,  which  is  dusky  on  the  jugulum  and  invaded  by  the  gray  of  the 
sides  of  the  neck.  The  abdomen  and  crissum,  white,  veiled  slightly  with  edg- 
ings of  canary-yellow,  the  sides  and  flanks  faintly  wa.shed  with  cinereous  gray 
and  pale  chestnut.  The  wing  coverts  are  bluish  plumbeous  gi'ay,  broadly 
tipped  with  white  yellow-tinged,  forming  two  wing  bands.  Indistinct  super- 
ciliary line  and  large  suborbital  spot  white.      A  dusky  transocular  streak. 

Young  and  old  become  practically  indistinguishable  in  many 
cases,  the  young  birds  usually  duller  and  especially  lacking  in 
chestnut  on  the  chin. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  which  involves  chiefly  the  head,  chin  and  throat,  but  not 
the  rest  of  the  body  plumage,  the  wings  nor  the  tail.  The  ashy 
blue  crown  featiiers  faintly  dusky  centrally,  the  blackish  ones 
of  the  sides  of  the  head  with  a  white  spot  above  and  below  the 
eye  and  the  yellow  or  chestnut-tinged  chin  feathers  as  far  as  the 
pectoral  band  or  farther  are  assumed  by  moult.  Wear  brings 
the  back  into  contrast  with  the  nape  and  whitens  the  lower  parts. 
The  wings  and  tail  are  browner  and  more  worn  than  in  the  adult, 
especially  the  primary  coverts. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  postnuptial 
moult  in  July.      Practical!}'   indistinguishable   from  first  winter 
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dress  in  some  cases,  but  usually  bluer  with  blacker  wings  and  tail, 
with  bluer  wing  edgings  (especially  the  primary  coverts),  darker 
transocular  streak,  the  edgings  above  more  scanty,  the  pectoral 
band  broader  and  both  parts  of  it  darker  and  the  chin  usually 
tinged  wich  chestnut. 

6.  Adult  Nuptial  Plumage  acquired  evidently  by  a  partial 
prenuptial  moult  as  in  the  young  bird.  The  bluer  wing  edgings 
and  the  blacker  primaiy  coverts  constitute  the  only  fairly  con- 
stant differences  between  young  and  old.  Differs  from  adult 
winter  dress  chiefly  in  the  deeper  blue  of  the  head,  blackness  in 
loral  and  ocular  regions  with  a  small  white  spot  above  and 
below  the  eye,  and  in  the  unveiling  of  concealed  tints  elsewhere. 

Female. — Not  distinguishable  from  the  male  until  the  first  winter 
plumage  is  assumed  when  the  chestnut  of  the  pectoral  band  is 
much  restricted  or  lacking,  and  the  upper  parts  are  greener.  The 
first  nuptial  plumage  is  assumed  by  a  limited  prenuptial  moult,  a 
female  taken  in  Jamaica,  West  Indies,  January  29th,  showing 
actual  moult  on  the  head  and  throat.  The  colors  assumed  are 
duller  than  those  of  male  in  first  nuptial  dress  but  similarly  dis- 
tributed. The  adult  winter  plumage  resembles  the  male  in  first 
winter  dress  but  the  primary  coverts  are  usually  bluer  and  the 
chestnut  more  restricted.  The  adult  nuptial  plumage  differs  little 
from  this  and  later  plumages  are  always  duller  than  those  of  the 
male. 

The  separation  of  northern  birds  into  a  subspecies  known  as 
iisnece  is  based  upon  extremely  slender  characters,  the  variation 
between  individuals  being  greater  than  the  differences  described. 
The  first  prenuptial  moult  usually  produces  amcricana  especi- 
ally if  it  does  not  extend  to  the  chestnut  portion  of  the  pectoral 
band.  Later  prenuptial  moults  probably  produce  nsnecE\N\\\\  the 
deeper  colors  peculiar  to  adults.  If  it  were  not  that  some  young 
birds  also  acquire  deep  colors,  the  matter  would  be  less  compli- 
cated. 
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Dendroica  tigrina  (Gmel.).     Cape  May  Warbler 

1.  Natal  Down.     No  specimen  seen. 

2.  JuYENAL  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  dark  hair-brown,  olive  tinged  on  the  back.  \Yings  and  tail  black,  edged 
chiefly  with  dull  brownish  olive-green,  the  coverts  with  drab  and  tipped  with 
bufty  white.  The  two  outer  rectrices  with  subterminal  white  spots.  Below, 
including  sides  of  head,  mouse-gray  with  dusky  mottling  or  streaking  on  the 
breast  and  sides  ;  the  abdomen  and  crissum  dingy  white  faintly  tinged  with 
primrose-yellow.     Bill  and  feet  pinkish  buft"  becoming  dusky. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  beginning  early  in  July  in  eastern  Canada,  which  in\-olv'es 
the  body  plumage  and  the  wing  coverts,  but  not  the  rest  of  the 
wings  nor  the  tail. 

Above,  dull  olive-green,  each  feather  centrally  clove-brown  veiled  with  olive-gray 
edgings  ;  the  rump  canary-yellow,  the  feathers  basally  black.  Below,  including 
sides  of  neck,  superciliary  lines  and  spot  under  eye,  canary-yellow,  palest  on  ab- 
domen and  crissum,  narrowly  streaked  on  sides  of  chin,  on  the  throat,  breast  and 
sides  with  black  which  is  veiled  by  grayish   edgings  ;   auriculars  mouse-gray. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  which  involves  much  of  the  body  plumage  but  not  the 
wings  nor  the  tail.  The  black  crown,  the  streaks  on  -the  back, 
the  chestnut  ear-patches  and  the  streaked  yellow  of  the  throat 
and  breast  are  acquired.  A  specimen  of  Januar}'  30th  from 
Jamaica,  W.  I.,  shows  new  growth  on  the  throat. 

5.  Adult  W^inter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  Jul}'.  Similar  to  first  winter  plumage  but  the 
head  black,  the  back  streaked  and  everywhere  veiled  with  smoke- 
gray  edgings.  Below,  whitish  edgings  obscure  the  black  streaks, 
the  chestnut  ear-coverts  and  the  bright  leinon-yellow  areas.  The 
wings  and  tail  are  blacker  than  in  first  winter,  the  back  is  black, 
either  streaked  or  spotted,  and  the  yellow  below  is  deeper. 

6.  Adult  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  as  in  the  young  bird.  The  change  from  the  previous 
plumage  is  so  slight  as  to  suggest  the  possibility  of  wear  alone, 
the  amount  of  which  is  not,  however,  as  strikingly  \'ariable  in 
different  spring  individuals  as  might  be  expected  if  the  young 
alone  undergo  a  prenuptial  moult.  I  confess  I  am  in  doubt, 
with  so  little  available  material. 
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Female. — Not  distinguishable  from  the  male  until  the  first 
winter  plumage  is  assumed,  which  is  duller  and  browner  above, 
and  generally  without  yellow  below,  being  dull  white  with  gray 
streaking.  The  first  nuptial  shows  a  little  yellow  assumed  by 
a  limited  prenuptial  moult.  The  adult  winter  plumage  is  similar 
to  the  male  in  first  winter  dress,  the  yellow  below  rather  paler 
and  with  less  heavy  streaking.  Later  plumages  are  duller  than 
those  of  the  male. 


Dendroica  sestiva  (Gmel.).     Yellow  Warbler 

1.  N.^tal  Down.     Mouse-gray. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  pale  olive-brown.  Wings  clove-brown  broadly  edged  with  bright  olive 
yellow  paling  at  tips  of  the  quills,  the  edge  of  the  outer  primary  bright  lemon- 
yellow.  Tail  pale  clove-brown,  the  inner  webs  of  the  rectrices  lemon-yellow, 
the  outer  edged  with  olive-yellow.  Below,  pale  sulphur-yellow,  unstreaked. 
Bill  and  feet  pinkish  buff  the  former  becoming  slaty,  the  latter  deep  sepia- 
brown. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  early  in  July,  which  involves  the  body  plumage  and  the 
wing  coverts,  but  not  the  rest  of  the  \\ings  nor  the  tail. 

Similar  to  previous  plumage  but  yellower  and  somewhat  obscurely  streaked  below. 
Above,  pale  yellowish  olive-green,  the  edgings  of  the  wing  coverts  paler.  Be- 
low, dull  lemon-yellow  obscurely,  narrowly  and  sparingly  streaked  on  the 
throat  and  sides  with  pale  chestnut. 

The  paler  yellow  lower  parts,  but  slightly  streaked,  distin- 
guish young  birds  from  old. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  which  involves  most  of  the  body  plumage,  the  wing 
coverts  and  the  tertiaries,  but  not  the  primaries,  their  coverts,  the 
secondaries,  nor  the  tail.  The  whole  plumage  becomes  golden 
lemon-yellow,  greener  above  and  brightly  streaked  on  the 
throat,  brea.st  and  sides  with  pale  chestnut,  somewhat  veiled  by 
the  feather  edgings.  The  forehead  and  crown  are  yellower  than 
the  back  and  usually  chestnut  tinged.  The  tertiaries  and  wing 
coverts  are  broadly  edged  with  bright  lemon-yellow.  An  un- 
dated  specimen  from   French  Guiana  (Am.   Mus.,  No.  39844), 
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with  worn,  narrowly  streaked  breast- feathers  shows  pin-feathers 
about  the  head,  throat  and  back.  This  bird  may  be  an  adult 
female,  but  the  fact  of  moult  is  proved  just  the  same.  Young 
and  old  become  practically  indistinguishable. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  July.  Similar  to  first  winter  dress  but  the  yel- 
low richer,  and  streaked  more  or  less  heavily  on  throat  and  sides 
with  pale  chestnut  veiled  by  the  overlapping  feather  edges.  The 
bill  is  usually  darker.  The  primary  coverts  are  darker  and  more 
conspicuously  edged.  The  crown  is  not  orange  or  chestnut 
tinged  as  in  nuptial  dress. 

6.  Adult  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  as  in  the  young  bird,  from  which  it  is  practically  indis- 
tinguishable save  in  some  marked  cases  by  the  darker  wings  and 
tail  most  obvious  in  the  primary  coverts.  The  yellowish  orange 
forehead  and  the  chestnut  streaks  below,  heavier  than  in  adult 
winter  dress,  are  assum(;d  at  this  moult. 

Female. — Not  distinguishable  until  the  first  winter  plumage  is 
assumed,  which  is  paler  and  lacks  the  streaking  of  the  male. 
The  first  nuptial  is  assumed  by  a  limited  prenuptial  moult,  be- 
coming yellower  than  the  previous  plumage  and  acquiring  a  few 
obscure  chestnut  streaks  below.  The  adult  winter  plumage  re- 
sembles the  first  winter,  but  the  yellow  is  deeper  and  there  are  a 
few  chestnut  streaks  below,  birds  sometimes  resembling  quite 
closely  males  in  first  winter  dress.      Later  plumages  differ  little. 

Dendroica    caerulescens    (Gmel.).       Black-throated    Blue 

Warbler 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  including  auriculars,  olive-brown.  Wings  dull  black,  the  primaries  with  a 
large  white  blotch  basally  and  edged  with  bluish  plumbeous  gray,  the 
secondaries,  tertiaries  and  coverts  with  olive-green.  Tail  black  with  sub- 
terminal  white  blotches  on  the  outer  rectrices  and  edged  broadly  with  clear 
bluish  plumbeous  gray.  Below,  dull  brownish  white,  yellow  tinged  on  throat 
and  abdomen.  Lores  and  two  submalar  streaks  dusky  ;  superciliary  stripe 
yellowish  white.  Bill  and  feet  pinkish  buff,  the  former  becoming  black,  the 
latter  sepia. 
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3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenar 
moult,  beginning  late  in  July  in  eastern  Canada,  which  involves 
the  body  plumage  and  the  wing  coverts,  but  not  the  rest  of  the 
wings  nor  the  tail.  Occasionally  an  old  juvenal  covert  is  retained 
and  sometimes  one  or  more  black  tertiaries  or  black-spotted  back 
feathers  are  assumed. 

Unlike  the  previous  plumage.  Above,  bluish  plumbeous  gray  bluest  on  the  head, 
and  everywhere  veiled  with  olive-green  edgings.  Below,  white,  tinged  with 
pale  yellow  or  buff  on  the  flanks  ;  sides  of  head  including  superciliary  line,  the 
chin,  throat,  sides  of  breast  and  abdomen  and  the  tibite  black,  veiled  slightly 
with  ashy  gray,  the  interramal  space  usually  white.  The  wing  coverts  are  black, 
edged  with  bluish  plumbeous  gray.  There  are  usually  a  few  white  feathers  on 
the  lower  eyelid. 

4.  First  Nuptial  Plumage  acquired  probably  by  an  extremely 
limited  prenuptial  moult  confined  to  the  head  and  chin.  Blue- 
gray  crown  feathers  and  black  interramal  ones  are  assumed  b}' 
moult,  the  greenish  edgings  above  and  the  ashy  ones  of  the  black 
areas  being  lost  by  wear  which  is  marked.  Young  and  old  be- 
come indistinguishable  except  by  the  brown  ^vorn  wings  and  tail 
most  noticeable  in  the  primary  coverts  of  the  }'oung  bird.  Al- 
though most  of  the  white  interramal  feathers  are  basally  black 
wear  alone  of  this  region  could  scarceh'  produce  the  uniformly 
black  feathers  found  on  spring  birds. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  July.  Differs  from  first  winter  in  being  of  a 
bluer  gray  above  without  greenish  edgings,  the  back  often  with 
a  few  black  spots,  the  crown  with  concealed  dusky  shaft  streaks. 
The  black  below  solid,  including  the  interramal  space,  the  veil- 
ing absent  or  slight,  the  primaries  with  a  larger  area  of  white. 
The  wings  and  tail  are  blacker  and  the  edgings  bluer,  showing 
well  in  the  primary  coverts.  There  is  no  white  on  the  lower 
eyelid.     Young  and  old  become  indistinguishable. 

6.  Adult  Nuptial  Plumage  acquired  perhaps  by  a  limited  pre- 
nuptial moult  as  in  the  young  bird,  wear  producing  no  obvious 
changes.  The  less  worn,  blacker  wings  with  bluer  edgings  dis- 
tinguish adults  from  young  in  first  nuptial  dress.  The  freshness 
of  crown  and  chin  feathers,  the  former  sometimes  with  blacker 
shaft  streaks  than  in  autumn,  point  to  a  moult. 
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Female. — The  females  have  corresponding  plumages  and 
moults.  Even  in  juvenal  plumage  a  difference  from  the  male 
can  be  obser\ed  in  the  dull  brown  wings  and  tail  with  greenish 
instead  of  bluish  edgings,  and  the  white  area  at  the  bases  of  the 
primaries  is  dingy  and  sometimes  absent.  In  first  winter  plu- 
mage the  bird  is  olive-green  above,  and  yellowish  buff  below  ; 
the  wings  and  tail  olive-brown,  the  latter  without  white  blotches, 
the  superciliary  line  and  the  lower  eyelid  are  buffy-white ;  the 
lores  and  auriculars  are  a  dull  drab.  The  first  nuptial  plumage 
is  acquired  apparently  wholly  by  wear,  which  makes  the  bird 
grayer  above  and  whiter  below.  The  adult  winter  plumage  is 
bluer  above  than  the  first  winter,  especially  on  the  head,  lesser 
coverts  and  wing  edgings,  and  paler  below,  the  tail  showing  traces 
of  dingy  blotches  on  the  lateral  rectrices.  The  white  area  of  the 
primaries  is  larger  and  whiter.  The  lores  and  auriculars  are 
dusky.  The  adult  nuptial  and  later  plumages  are  very  similar 
to  the  adult  winter. 

I  am  of  the  opinion  that  the  southern  race  described  as  eainisi 
may  prove  to  be  untenable,  as  the  blackness  of  the  back  might 
easily  be  due  to  age  rather  than  locality. 


Dendroica  coronata  (Linn.).     Myrtle  Warbler 

1.  Natal  Down.     No  specimens  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  the  feathers  centrally  dull  black,  edged  with  drab  and  biiffy  brown,  produc- 
ing a  streaked  effect.  Below,  much  whiter  but  similarly  streaked,  a  tinge  of  pale 
primrose-yellow  on  the  abdomen.  Wings  and  tail  dull  black,  edged  with  drab, 
palest  on  primaries  and  outer  rectrices.  Two  very  indistinct  buffy  white  wing 
bands.  Upper  and  lower  eyelids  with  dull  white  spots.  Bill  and  feet  dusky 
pinkish  buff,  the  former  becoming  black,  the  latter  deep  sepia. 

Birds  at  this  stage  (see  Auk,  XVI,  1899,  p.  217,  plate  III), 
bear  a  striking  resemblance  to  the  young  of  Spinus  piiiits. 

3.  First  Winter  Plumage  acquired  by  a  partial  post] uvenal 
moult,  in  August  in  eastern  Canada,  which  involves  the  body 
plumage  and  wing  coverts  but  not  the  rest  of  the  wings  nor  the 
tail. 

Ann.\ls  N.   Y.  Acad.  Set.,  XIII,  Oct.  18,  1900—17. 
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Entirely  different  from  the  previous  plumage.  Above,  sepia-brown,  grayer  on  the 
back  and  obscurely  streaked  with  black,  the  rump  and  a  concealed  crown  spot 
lemon-yellow,  the  upper  tail  coverts  black,  broadly  edged  with  plumbeous  gray. 
Wing  coverts  black,  plumbeous  edged  and  tipped  with  white  tinged  with  wood- 
brown  forming  two  wing  bands.  Below,  dull  white,  washed  with  pale  buff  on 
the  throat  and  sides  and  obscurely  streaked  on  the  breast  and  sides  with  black, 
veiled  by  whitish  edgings.  Sides  of  breast  with  dull  yellow  patches.  In- 
complete orbital  ring  and  faintly  indicated  superciliary  stripe  white  or  buffy. 

4.  First  Nuptial  PluiAIAGe  acquired  by  a  partial  prenuptial 
moult  which  involves  most  of  the  body  plumage  and  wing  cov- 
erts, occasionall}'  a  tertiaiy  but  not  the  rest  of  the  wings  nor  the 
tail.  The  black  and  gray  of  the  upper  surface,  the  white  wing 
bars  and  the  yellow  crown  and  rump  are  new,  some  of  the  old 
upper  tail  coverts  and  a  part  of  the  feathers  of  the  abdomen  and 
crissum  being  retained  in  many  cases  and  less  often  those  of  the 
back  and  elsewhere.  Young  and  old  become  practically  indis- 
tinguishable although  the  young  usually  have  browner  and  more 
worn  wings  and  tails,  obvious  in  the  primary  cov^erts,  but  the 
differences  are  not  absolute. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  po.st- 
nuptial  moult  beginning  late  in  July.  Differs  little  from  the 
first  winter  dress,  but  the  wings  and  tail  are  blacker  with  brighter 
gray  edgings,  noticeable  especially  in  the  primary  coverts.  The 
back  is  usually  grayer  and  the  lower  parts  whiter,  with  broader 
streakings  above  and  below. 

6.  Adult  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult,  as  in  the  young  bird  from  which  the  adult  is  usually  dis- 
tinguishable by  blacker  wings  and  grayer  edgings,  especially  of 
the  primary  coverts. 

Female. — The  female  has  plumages  and  moults  correspond- 
ing to  the  male,  from  which  she  is  not  distinguishable  until  the 
first  winter  plumage  is  assumed,  and  then  not  in  all  cases.  The 
black  streaking  of  this  dress  is  less  obvious  both  above  and  be- 
low than  in  the  male,  the  plumage  everywhere  is  browner,  and 
the  crown  patch  very  obscure.  The  first  nuptial  plumage  is  as- 
sumed by  a  restricted  moult,  leaving  behind  many  brown 
feathers.  The  brown  feathers  of  the  lores  and  auriculars  are 
assumed  by  moult.      The  adult  winter  plumage  is  little  different 
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from  the  first  winter,  the  wings  and  tail  rather  blacker,  the  edg- 
ings grayer  and  the  streakings  more  obvious  resembling  the  male 
in  first  winter  dress.  The  adult  nuptial  is  acquired  both  by 
moult  and  by  wear.  The  most  highly  colored  females  are 
almost  always  duller  than  the  dullest  males  in  corresponding 
plumages.  A  large  series  of  specimens  taken  every  month  in 
the  year  shows  clearly  the  changes  by  moult  and  by  wear  in 
the  plumages  of  this  Warbler,  which  is  the  only  one  that  ever 
passes  the  winter  in  this  latitude. 


Dendroica  maculosa  (Gmel.).     Magnolia  Warbler 

1.  Natal  Dow'n.     Sepia-brown. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  dark  sepia-brown,  soon  fading,  usually  pa'er  on  the  crown  and  obscurely 
streaked  with  clove-brown.  Wings  and  tail  dull  black,  chiefly  edged  with  ashy 
or  plumbeous  gray,  the  secondaries,  tertiaries  and  wing  coverts  with  drab,  two 
wing  bands  pale  buff;  the  rectrices  white  on  inner  web  of  basal  half.  Below, 
pale  sulphur-yellow,  dusky  or  grayish  on  the  throat  and  streaked  or  mottled 
except  on  the  abdomen  and  crissum  with  deep  olive-brown.  Lores  and  orbital 
region  ashy  brown.  Bill  dusky  pinkish  buff,  black  when  older.  Feet  pinkish 
buff,  pale  sepia  when  older. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  beginning  early  in  July,  which  involves  the  body  plumage 
and  the  wing  coverts,  but  not  the  rest  of  the  wings  nor  the  tail. 

Entirely  different  from  the  previous  plumage.  Head  and  nape  chiefly  mouse-gray, 
the  back  olive-yellow  veiling  black  or  dusky  spots  ;  rump  lemon-yellow,  upper 
tail  coverts  black,  with  broad  plumbeous  edgings.  Below,  bright  lemon-yellow, 
white  on  abdomen  and  crissum,  with  an  ashy  pectoral  band  and  streaked  ob- 
scurely on  sides  of  breast  and  on  the  flanks  with  black,  veiled  by  overlapping 
yellow  edgings.  Wing  coverts  black,  ecged  with  gray  or  olive-green  and  tipped 
with  white  forming  two  distinct  wing  bands.      Broad  orbital  ring  bufty  white. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  which  involves  most  of  the  body  plumage,  the  wing 
coverts  and  sometimes  a  few  tertiaries,  but  not  the  rest  of  the 
wings  nor  the  tail.  Young  and  old  become  practically  indis- 
tinguishable except  by  the  wings  and  tail,  especially  the  primary 
coverts,  all  of  which  are  usually  browner  and  more  worn  than 
in  adults. 
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5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  July.  Similar  to  the  first  winter  dress  but  the 
streaking  below  broader,  and  the  wings  and  tail  blacker  with 
grayer  edgings  ;  but  none  of  these  differences  are  constant,  and 
a  dull  adult  may  easily  be  mistaken  for  a  high-colored  young 
bird.  Spotting  on  the  back  is  more  extensive  and  a  solid  patch 
of  black  may  be*  assumed. 

6.  Adult  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  which  involves  the  same  areas  as  in  the  young  bird  with 
similar  results.  Black  edging  on  the  nape  and  a  more  solid 
black  patch  on  the  back  may  be  acquired,  with  less  of  the 
greenish  edgings  that  are  common  to  }-oung  birds.  The  wings 
and  tail  being  blacker,  show  less  wear. 

Female. — The  plumages  and  moults  of  the  female  correspond 
to  tho.se  of  the  male,  the  prenuptial  moult  always  more  restricted 
as  is  regularly  the  case  with  females  of  all  species.  The  juvenal 
plumage  is  the  same  as  that  of  the  male,  the  wings  and  tail  and 
their  edgings  duller.  The  first  winter  plumage  is  browner  above, 
especially  on  the  pileum  than  that  of  the  male,  the  yellow  rather 
paler  below  and  the  streaking  scanty  and  obscure.  The  first 
nuptial  plumage  resembles  the  previous  dress  but  the  throat  is 
distinctly  streaked  with  black,  the  auriculars  are  blackish  instead 
of  gray,  tne  orbital  ring  whiter  and  posterior  part  of  the  super- 
ciliary line  white.  The  adult  winter  plumage  differs  but  slightly 
from  first  winter,  the  wing  edgings  grayer  and  the  streaks 
broader,  but  duller  than  the  male  first  winter.  The  adult  nuptial 
plumage  has  the  pileum  browner  than  in  nuptial  male  plumage, 
the  streaks  fewer  and  the  black  of  the  back  merely  streaks, 
never  solid. 

Dendroica  caerulea  (Wils.).     Cerulean  Warbler 

1.  Natal  Down.      No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  drab  with  rather  darker  edgings.  Wings  and  tail  dull  brownish  black 
edged  largely  with  bice-green,  the  primaries  with  bluish  cinereous  gray,  the 
tertiaries  with  grayish  white,  the  coverts  with  drab,  two  wing  bands  white. 
Below,  grayish  white,  faintly  tinged  with  primrose-yellow.  Bill  and  feet  pink- 
ish buff  becoming:  duskv. 
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3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  beginning  the  middle  of  July,  which  involves  the  body 
plumage  and  wing  coverts,  but  not  the  rest  of  the  wings  nor  the 
tail. 

Above,  deep  bice-green,  partly  concealing  cinereous  gray  which  is  conspicuous  on 
the  rump  and  upper  tail  coverts,  the  latter  and  the  feathers  of  the  back  often 
black  centrally.  The  wing  coverts  with  bluish  cinereous  gray  edgings  ;  two 
wing  bands  white,  faintly  tinged  with  canary-yellow.  Below,  white,  strongly 
washed  except  on  chin,  abdomen  and  crissum  with  primrose-yellow,  the  sides 
and  flanks  streaked  obscurely  with  dull  black.  Superciliary  line  primrose- 
yellow  ;   lores  and  orbital  regions  whitish  ;   a  dusky  transocular  streak. 

4.  First  Nuptial  PlUxMAge  acquired  by  a  partial  prenuptial 
moult  which  involves  much  of  the  body  plumage  and  wing  co- 
\'erts,  but  not  the  rest  of  the  wings  nor  the  tail.  The  grayish 
cerulean  blue,  the  black  streaks  on  the  back  and  the  white 
wing  bands  are  acquired  ;  below,  the  plumage  is  white  with  a 
narrow  bluish  black  band  on  the  throat  and  the  sides  distinctly 
streaked.  Young  and  old  become  practically  indistinguishable, 
except  by  the  duller  wings  and  tail  of  the  juvenal  dress. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  July.  Differs  from  first  winter  in  being  much 
bluer  and  whiter,  the  wings  and  tail  blacker  and  the  edgings 
a  bluer  gray.  Resembles  the  adult  nuptial,  but  rather  grayer  on 
the  back  and  the  throat  band  incomplete. 

6.  Adult  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  as  in  the  young  bird. 

Female. — The  plumages  and  moults  correspond  to  those  of 
the  male.  In  juvenal  plumage  the  edgings  of  the  wings  and  tail 
are  greener  tinged  than  those  of  the  male.  In  first  winter  plum- 
age the  green  above  is  duller  and  the  black  of  the  back  and  tail 
coverts  is  lacking;  below  there  is  more  yellow  and  the  side 
streaks  are  obscure.  The  first  nuptial  plumage  is  acquired  by 
a  moult  limited  chiefly  to  the  head  and  throat  which  become 
bluer  and  whiter  respectively.  Later  plumages  are  brighter,  but 
green  always  replaces  the  blue  of  the  male. 
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Dendroica  pensylvanica  (Linn.).     Chestxut-sided  Warbler 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  dark  raw  umber-brown,  obscurely  streaked  or  spotted  on  the  back  with  dull 
black.  Wings  and  tail  dull  black,  chiefly  edged  with  ashy  or  plumbeous  gray  ; 
the  secondaries,  and  terliaries  with  olive-yellow,  the  coverts  with  buff  forming 
two  wing  bands  yellow-tinged.  Below,  pale  umber-brown,  grayer  on  the  throat 
and  sides  of  head,  the  abdomen  and  crissum  dull  white.  Bill  and  feet  dusky 
pinkish  buff,  becoming  black. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  beginning  late  in  June,  which  involves  the  body  plumage 
and  wing  co\'erts,  but  not  the  rest  of  the  wings  nor  the  tail. 

Unlike  the  previous  plumage.  Above,  bright  olive-yellow  concealing  black  spots 
on  the  back  and  rump,  the  upper  tail  coverts  black,  tipped  with  cinereous  gray 
and  olive-yellow.  The  wing  coverts  black,  edged  with  olive-yellow,  two 
broad  wing  bands  canary-yellow  mixed  with  white.  Below,  grayish  white, 
pearl-gray  on  sides  of  head,  throat,  breast  and  flanks,  a  trace  of  chestnut  strip- 
ing the  flanks  terminating  in  a  lemon  yellow  .spot.  Conspicuous  white  orbital 
ring. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  which  involves  most  of  the  body  plumage  and  the  wing 
coverts,  but  not  the  rest  of  the  wings  nor  the  tail.  Young  and 
old  become  practically  indistinguishable,  save  for  the  browner 
wings  and  tail  of  the  young  bird.  The  yellow  crown,  the  black 
and  white  about  the  head,  the  streaking  of  the  back  and  the 
lateral  chestnut  stripes  of  the  throat  and  sides  are  acquired. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  postnup- 
tial moult  in  July.  Differs  from  first  winter  dress  only  in  the 
broad  deep  chestnut  stripes  on  the  sides,  the  greater  amount  of 
black  on  the  back  and  the  sli<yhtlv  blacker  wings  and  tail,  with 
brighter  edgings. 

6.  Adult  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  as  in  the  \'oung  bird. 

Female. — The  plumages  and  moults  correspond  to  those  of 
the  male,  from  which  it  is  first  distinguishable  in  first  winter 
plumage  when  the  white  below  is  duller  the  sides  grayer  and 
the  chestnut  stripes  altogether  lacking.  The  first  nuptial  plum- 
age, acquired  b}'  a  limited  moult,  resembles  that  of  the  male  in 
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like  dress  but  is  lacking  in  intensity  of  the  colors.  The  adult 
winter  plumage  resembles  the  first  winter,  but  is  brighter  and 
with  a  trace  of  the  chestnut  stripes  like  the  male  first  winter 
dress.  In  adult  nuptial  plumages,  the  black  on  the  sides  of  head 
and  throat  is  regularly  duller  and  the  chestnut  striping  less  heavy 
than  in  the  male. 


Dendroica  castanea  (Wils.).     Bay-breasted  Warbler 

1.  Natal  Down.     Xo  specimen  seen. 

2.  Ju\'EX.\L  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  including  wings,  tail  and  wing  coverts,  clove-brown,  edged  with  pale  bistre  ; 
two  wing  bands  dull  white.  Below,  white,  thickly  spotted  with  dull  black. 
Bill  and  feet  pinkish  buff  becoming  dusky. 

3.  First  Winter  Plumage  acquired  by  a  part-al  postjuvenal 
moult,  in  July  and  August  in  eastern  Canada,  which  involves  the 
bod}'  plumage  and  wing  coverts  but  not  the  rest  of  the  wings  nor 
the  tail. 

Similar  to  previous  plumage  but  unspotted.  Above,  yellowish  olive-green  with  dusky 
streaks  on  the  crown,  a  few  concealed  black  spots  on  the  back,  the  upper  tail  co- 
verts cinereous  gray.  ^Ying  coverts  edged  with  olive-green  and  two  broad  wing 
bands  white  tinged  with  yellow.  Below,  cream-color  washed  with  straw-vel- 
low  on  the  throat  and  with  a  very  little  chestnut  on  the  flanks. 

Resembles  D.  striata  but  a  yellower  olive  above,  a  huffier  yellow  below  and  a  wash 
of  chestnut  on  the  flanks,  with  less  definite  streaking  above  and  none  below. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  which  involves  most  of  the  body  plumage  and  wing  cov- 
erts but  not  the  rest  of  the  wings  nor  the  tail.  The  deep  chest- 
nut crown,  paler  throat  and  lateral  stripes,  black  sides  of 
the  head  and  forehead,  olive-gray  back  streaked  with  black,  the 
rich  buff  patches  on  the  sides  of  the  neck  and  the  black  wing 
coverts,  plumbeous-edged  and  white-tipped,  are  all  assumed. 
Young  and  old  become  practically  indistinguishable,  adults  usu- 
alh'  with  darker  wings  and  tail  noticeable  in  the  primary  co\-erts. 

5.  Adult  Winter  Plumage  acquired  b)-  a  complete  post- 
nuptial moult  in  July.  Similar  to  first  winter  dress,  but  the 
crown,  nape  and  back  distinctly  streaked  with  black,  creamier 
tints  below  and  the  flanks  striped  distinct!}'  with  chestnut,  the 
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wings  and  tail  blacker  and  the  edgings  grayer  rather  than 
greener  as  in  the  young  bird  ;  a  few  chestnut  feathers  sometimes 
appear  on  the  throat  and  the  crown. 

6.  Adult  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  as  in  the  young  bird. 

Female. — The  plumages  and  moults  correspond  to  those  of 
the  male.  Distinguishable  first  in  first  winter  plumage,  which  is 
a  clearer  green  \\'ithout  the  crown  streaks  of  the  male,  the  black 
spots  on  the  back  duller  and  usually  even  a  trace  of  chestnut  is 
lacking  on  the  flanks.  The  first  nuptial  plumage  acquired  by  a 
limited  moult  approaches  in  pattern  and  color  that  of  the  male, 
but  is  much  duller  and  the  chestnut  limited.  The  adult  winter 
plumage  is  similar  to  the  first  winter,  but  whiter  below,  with  a 
a  wash  of  chestnut  on  the  flanks  and  with  crown  streaks  and  the 
dorsal  spots  better  defined,  resembling  closely  the  male  first 
winter  dress,  although  usually  rather  duller.  The  adult  nuptial 
plumage  is  practically  indistinguishable  from  the  first  nuptial,  the 
older  birds  with  richer  colors,  but  the  chestnut  is  at  most  merely 
a  crown  patch,  a  pectoral  band  and  a  wash  on  the  sides. 

Dendroica  striata  (Forst.).     Black-poll  Warbler 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plu>l\ge  acquired  by  a  complete  postnatal  moult. 

Above,  including  sides  of  head,  olive-gray  obscurely  streaked  or  mottled  with  dull 
black.  Wings  and  tail  clove-brown  edged  with  dull  olive-green,  whitish  on 
the  tail,  tertiaries  and  wing  bands.  Two  rectrices  with  white  terminal  spots 
on  the  inner  webs.  Below,  dingy  white  mottled  with  dull  black.  Bill  and 
feet  pinkish  buff,  the  former  becoming  dusky,  the  latter  sepia. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  in  July  and  August  in  eastern  Canada,  which  involves 
the  body  plumage  and  the  wing  coverts,  but  not  the  rest  of  the 
wings  and  the  tail. 

Similar  to  previous  plumage  but  unspotted.  Above,  including  sides  of  head,  olive- 
green,  olive-gray  on  tail-coverts,  rather  obscurely  streaked,  chiefly  on  the  back, 
with  black.  The  wing  coverts  clove-brown  edged  with  olive-green  and  tipped 
with  white,  yellow-tinged.  Below,  very  pale  canary-yellow,  white  on  abdomen 
and  crissum  with  a  few  obscure  grayish  streaks   on   the   throat   and   sides.     A 
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narrow  and  obscure  superciliary  line  and  orbital  ring  pale  canary  yellow  ;   the 
lores  whitish,  a  faint  dusky  transocular  stripe.      One  or  two  black  crown  feathers 
are  occasionally  assumed. 
Resembles  D.  castanea  and  D.  vigorsii  but  distinguishable  from  either  of  them  by 
the  streaked  back  and  duller  colors. 

4.  First  Nuptial  Plumage  acquii-ed  by  a  partial  prenuptial 
moult  which  involves  most  of  the  body  plumage,  the  wing 
coverts  and  tertiaries,  but  not  the  rest  of  the  wings  nor  the  tail. 
Young  and  old  become  practically  indistinguishable.  The  black 
cap  and  black  and  white  plumage  are  assumed,  at  first  evidently, 
somewhat  veiled  by  whitish  edgings.  The  early  beginning  of 
the  prenuptial  moult  is  indicated  by  a  specimen  labeled  Roraima, 
British  Guiana,  November  1st,  which  shows  active  moult  in 
progress  on  the  nape,  back,  abdomen  and  sides,  where  black  and 
white  feathers  are  replacing  yellowish  ones. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  July.  Similar  to  first  winter  dress  but  whiter 
below,  the  streaking  often  distinctly  black  and  extending  to  the 
chin,  which  is  spotted  here  and  there  ;  above  the  crown  is  de- 
cidedly streaked  or  marked  with  stray  black  feathers  ;  the  wings 
and  tail  are  blacker  and  the  edgings  darker  and  grayer  especially 
on  the  tertiaries.  The  slight  sprinkling  of  black  feathers  is  like 
that  found  in  DolicJionyx  orirjivorns  and  some  other  species  in 
the  autumn. 

6.  Adult  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  as  in  the  young  bird. 

Female. — The  plumages  and  moults  correspond  to  those  of  the 
male  from  which  it  is  first  distinguishable  in  first  winter  plum- 
age, but  not  in  every  case.  Females  are  then  a  little  greener 
above  and  yellower  below  including  the  crissum,  the  streaks  on 
the  sides  extremely  faint.  The  first  nuptial  plumage  acquired 
by  moult  is  a  little  paler  than  the  first  winter,  the  head,  back 
and  sides  with  distinct  black  streaks  ;  resembles  the  male  in  first 
winter  dress  but  more  decidedly  streaked.  The  adult  winter 
plumage  is  practically  indistinguishable  from  first  winter  but 
rather  paler  and  with  the  wing  edgings  darker.  The  adult  nup- 
tial plumage  much  resembles  the  male  in  adult  winter  dress  and 
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is  merely  tinged  with  yellow  and  streaked  on  crown,  back,  sides 
of  chin,  throat,  and  sides  with  black.  The  black  cap  and  broad 
streaking  of  the  male  are  never  acquired. 

Dendroica  blackburniae  (Gmel.).      Blackburniax  Warbler 

1.  Natal  Down.     Sepia-brown. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  dark  sepia-brown  obscurely  streaked  on  the  back  with  clove-brown.  Wings 
and  tail  clove-brown  edged  with  olivebuft",  the  tertiaries  and  coverts  with  white 
forming  two  wing  bands  at  tips  of  greater  and  median  coverts  ;  the  outer  three 
rectrices  largely  white.  Below,  white,  washed  with  wood  brown  or  buft  on 
breast  and  sides,  spotted,  except  on  chin,  abdomen  and  crissum,  with  dull 
sepia.  Superciliary  stripe  cream-buff,  spot  on  upper  and  under  eyelid  white  ; 
lores  and  auriculars  dusky.      Bill  and  feet  pinkish  buff,  becoming  dusky  later. 

3.  First  Winter  Plumage  acquired  by  a  partial  postju venal 
moult,  beginning  early  in  August  in  eastern  Canada,  which  in- 
volves the  body  plumage  and  wing  coverts,  but  not  the  rest  of 
the  wings  nor  the  tail. 

Unlike  the  previous  plumage.  Above,  deep  yellowish  olive-gray,  flecked  on  the 
crown  and  streaked  on  the  back  with  black  ;  obscure  median  crown  stripe 
straw-yellow  ;  rump  and  upper  tail  coverts  black,  edged  with  olive  gray. 
Wing  coverts  clove-brown  edged  with  olive-gray  and  tipped  with  white  forming 
two  broad  wing  bands.  Below,  straw-yellow  brightening  to  orange-tinged 
lemon  on  the  throat,  fading  to  buffy  white  on  the  crissum  and  narrowly  streaked 
on  the  sides  with  black  veiled  by  yellow  edgings.  Superciliary  stripe  and 
postauricular  region  lemon-yellow  orange-tinged.  Auriculars,  rictal  streak  and 
transocular  stripe  olive-gray  mixed  with  black.  Suborbital  spot  yellowish 
white. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  which  involves  most  of  the  body  plumage  (except  posteri- 
orly), the  wing  coverts  and  sometimes  the  tertiaries  but  not  the 
rest  of  the  wings  nor  the  tail.  The  full  orange  and  black  plum- 
age is  assumed,  young  and  old  becoming  practically  indistinguish- 
able, the  orange  throat  equalh^  intense  in  both,  the  wings  and  tail 
usually  browner  in  the  young  bird  and  the  primar\'  coverts  a  key 
to  age. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  July.  Differs  little  from  the  first  winter  dress, 
but  the  yellow  more  distinctly  orange,  the  transocular  and  rictal 
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streaks,  the  crown  and  auriculars  distinctly  black,  veiled  with 
orange  tips,  the  streaking  below  heavier  and  broader,  the  wings 
and  tail  blacker  and  the  edgings  grayer. 

6.  Adult  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  as  in  the  young  bird.  Two  specimens,  apparently  adult 
males  judging  from  blackness  of  the  primaiy  wing  coverts  and 
other  characters  show  this  moult.  One  Am.  Mus.  Nat.  Hist., 
No.  39748,  from  Bogota,  Colombia,  shows  many  feathers  in 
their  sheaths;  with  No.  30330  from  Quito,  Ecuador,  the  moult 
is  less  advanced. 

Female. — The  plumages  and  moults  correspond  to  those  of 
the  male.  In  juvenal  plumage  the  wing  edgings  are  usually 
duller  the  first  winter  plumage  being  similar  to  that  of  the  male 
but  browner,  the  yellow  tints  nearly  lost  and  the  streakings  ob- 
scure and  grayish.  The  first  nuptial  plumage  assumed  by  a 
more  or  less  limited  prenuptial  moult,  is  grayer  above  and  paler 
below,  except  on  the  chin  and  throat  where  new  pale  orange 
feathers  contrast  with  the  worn  and  faded  ones  of  the  breast. 
The  adult  winter  plumage  is  practically  the  same  as  the  male 
first  winter,  the  auriculars  and  transocular  stripe  usually  duller. 
The  adult  nuptial  plumage  is  brighter  below  than  the  first  nuptial 
and  with  more  spotting  on  the  crown,  but  the  black  head  and 
bright  orange  throat  of  the  male  are  never  acquired. 

Dendroica    dominica  (Linn.).      Yellow-throated  Warbler 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above  olive-brown   with  dull  black  streaking.  Below,  dull  white,  streaked  with 

clove-brown  chiefly  anteriorly.      Wings  and  tail  dull  Ijlack,  edged  with  hoary 

plumbeous  gray,  the  tertiaries  with  olive-gray.  Outer  rectrices  with  white  spots. 
Bill  and  leet  brownish  black. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  early  in  June  in  Florida,  which  involves  the  body  plumage 
and  wing  coverts,  but  not  the  remiges  nor  rectrices. 

Above,  smoke-gray  veiled  with  sepia-brown  edgings,  the  feathers  of  the  forehead  ba- 
sally  black.      Below,  white  with  black  streaking  laterally,  the  chin  and  throat 
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lemon-yellow,  bordered  with  black  which  extends  to  auriculars,  lores  and  fore- 
head. Superciliary  stripe  white,  anteriorly  tinged  with  lemon-yellow  ;  white 
postauricular  patch.  Wing  coverts  black,  the  greater  and  middle  tipped  with 
dull  white  forming  two  wing  bands. 

4.  First  Nuptial  Plumage  acquired  by  wear  which  is  con- 
siderable, birds  becoming  much  grayer  above  and  clearer  white 
below.  Young  birds  have  browner  and  more  worn  primary 
coverts  than  do  adults. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult,  beginning  near  Washington,  D.  C,  late  in  July. 
Adults  are  grayer  above  with  more  black  on  the  head  and 
whiter  below,  while  the  primary  coverts  are  blacker  than  in 
young  birds.  Young  and  old  now  become  absolutely  indistin- 
guishable. 

6.  Adult  Nuptial  Plumage  acquired  by  wear. 

Female. — The  plumages  and  moults  correspond  to  those  of 
the  male,  females,  however,  being  duller  in  colors,  much  washed 
in  autumn  with  brown  above  and  below,  and  the  black  about 
the  head  dull. 

Dendroica  virens  (Gmel.).    Black-throated  Green  Warbler 

1.  Natal  Down.     Sepia-brown. 

2.  JUVEN.A.L  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  sepia-brown  or  drab.  Wings  and  tail  dull  black,  edged  with  ashy  or  olive 
gray  ;  two  wing  bands  white  ;  the  outer  three  rectrices  largely  white.  Below, 
dull  white,  dusky  on  the  throat,  spotted  on  the  breast  and  sides  with  dull  olive- 
brown.  Indistinct  grayish  white  superciliary  line.  Dusky  transocular  streak. 
Bill  and  feet  pinkish  buff  becoming  black  with  age. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  beginning  the  middle  of  July,  which  involves  the  body 
plumage  and  wing  coverts,  but  not  the  rest  of  the  wings  nor  the 
tail. 

Unlike  the  previous  plumage.  Above,  greenish  olive-yellow,  the  upper  tail  coverts 
ashy  or  plumbeous  gray  edged  with  olive-yellow.  The  feathers  of  the  crown 
and  back  especially  have  concealed  black  shaft  streaks.  The  wing  coverts 
are  black,  edged  with  olive-green  ;  two  broad  white  wing  bands  tipped  faintly 
with  yellow.  Below,  faint  primrose-yellow,  white  on  the  crissum  ;  the  breast 
and  a  spot  on  the  flanks  canary,  the  chin,  sides  of  head  and  neck  and  super- 
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ciliary  line  bright  lemon-yellow  ;  a  variable  area  on  the  throat  seldom  including 
the  chin,  black,  veiled  by  long  yellow  edgings,  the  sides  and  flanks  broadly 
streaked  and  similarly  veiled.       Transocular  and  rictal  streaks  dusky  ;    lores 

grayish. 

4.  First  Nuptial  Plu.mage  acquired  by  a  partial  prenuptial 
moult,  which  involves  chiefly  the  head,  chin  and  throat  and  not 
the  rest  of  the  plumage.  The  black  chin  is  assumed  and  the 
forehead  becomes  yellower  by  moult,  wear  removing  the  edgings 
everywhere  so  that  the  streakings  below  and  the  throat  become 
jet-black.  Young  and  old  become  practically  indistinguishable, 
except  that  the  wings  and  tail  of  the  young  bird  will  average 
browner  and  more  worn  with  the  edgings  duller. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  July.  Differs  somewhat  from  the  first  winter, 
the  black  of  the  throat  extending  uninterruptedly  to  the  apex  of 
the  chin,  further  down  on  the  throat,  and  in  broader  stripes  on 
the  sides  ;  the  wings  and  tail  are  blacker  and  the  edgings  grayer, 
especially  on  the  tertiaries  ;  the  concealed  black  of  the  back  more 
extensive.     The  veiling  is  conspicuous  on  the  throat. 

6.  Adult  Nuptial  Plumage  acquired  apparently  by  wear, 
through  which  the  veiling  is  almost  completely  lost,  the  }'ellow- 
ish  tips  of  the  winter  plumage  barbs  breaking  off  down  to  the 
black  portion  or  very  near  to  it.  As  all  the  black  feathers  of  the 
chin  in  adult  autumnal  birds  are  broadly  tipped  with  yellow,  and 
sonic  of  these  feathers  in  spring  show  unbroken  black  tips 
when  they  are  examined  under  a  glass,  it  is  logical  to  assume  a 
limited  replacement  which  scarcely  deserves  the  name  of  a  moult. 

Female. — The  plumages  and  moults  of  the  female  correspond 
to  those  of  the  male.  In  juvenal  plumage  the  sexes  are  prac- 
tically alike.  In  first  winter  plumage  the  female  is  browner 
than  the  male,  without  the  black  throat  and  the  side  streaks 
obscure  ;  some  specim.ens  with  much  black  may,  however,  easily 
be  mistaken  lor  dull  first  winter  males.  The  first  nuptial  plu- 
mage differs  very  little  from  the  first  winter,  -wear  bringing  out 
the  streaking,  while  a  few  feathers  are  assumed  by  moult  on  the 
chin.  The  adult  winter  plumage  resembles  the  male  first  winter 
and  may  have  considerable  black  on  the  throat,  and  even  the 
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chin.  The  adult  nuptial  plumage  is,  in  extreme  examples,  hardly 
distinguishable  from  the  male,  but  usually  the  black  is  much 
restricted  and  the  chin  yellow,  merely  spotted  with  black. 


Dendroica  vigorsii  (Aud.).     Pine  Warbler 

1.  Natal  Down.     Sepia-brown. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  drab,  shading  to  hair-brown.  Wings  and  tail  deep  olive-brown  the  sec- 
ondaries and  rectrices  with  greenish  gray  edgings,  the  tertiaries  and  wing  co- 
verts edged  with  drab  ;  two  dull  white  wing  bands.  Below,  olive-gray  washed 
with  drab  on  the  throat  and  sides  and  indistinctly  mottled  with  deeper  gray. 
Orbital  ring  white.      Bill  and  feet  dusky  pinkish  buff  becoming  black. 

3.  First  Winter  Plumage  acquired  by  a  partial  postju venal 

moult,  beginning  late  in  July,  which  involv^es  the  body  plumage 

and  wing  coverts  but  not  the  rest  of  the  wings  nor  the  tail,  young 

and  old  becoming  practically  indistinguishable. 

Entirely  different  from  the  previous  plumage.  Above  bright  olive-green  veiled 
with  drab-gray  edgings,  the  upper  tail  coverts  grayer.  Wing  coverts  black, 
edged  with  greenish  olive-gray  ;  two  white  wing  bands.  Below,  including 
superciliary  stripe  and  orbital  ring  bright  lemon-yellow,  fading  to  dull  white  on 
abdomen  and  crissum,  veiled  with  whitish  edgings,  the  flanks  washed  with  drab- 
gray,  a  few  concealed  dusky  streaks  on  the  sides  of  the  breast.  Lores  and  post- 
ocular  spot  dusky. 

4.  First  Nuptial  Plumage  acquired  by  wear  which  is  ex- 
cessive, birds  becoming  greener  above  and  a  greener  yellow 
below  by  loss  of  the  edgings,  the  breast  .streaks  being  also  ex- 
posed. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  postnup- 
tial moult  in  July  and  August.  Practically  indistinguishable 
from  first  winter  dress,  but  usually  yellower,  the  streaking  more 
abundant,  the  veiling  diminished  above,  the  wings  and  tail  darker 
on  an  average  and  the  edgings  darker  and  grayer. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Female. — The  plumages  and  moults  correspond  to  those  of 
the  male  from  which  the  female  is  first  distinguishable  in  first 
winter  plumage  which   is  much   browner  than  that  of  the  male. 
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being  olive-brown  above  and  pale  wood-brown  below  with 
scarcely  a  tinge  of  yellow.  The  first  nuptial  plumage  is  grayer 
and  shows  much  wear.  The  adult  winter  plumage  is  much  yel- 
lower than  the  first  winter,  and  resembles  the  male  first  winter. 
The  adult  nuptial  is  the  same  as  the  previous  plumage  plus 
marked  wear. 


Dendroica  palmarum  (Gmel.).     Palm  Warbler 

The  plumages  and  moults  correspond  to  those  of  D.  p.  liypo- 
cJirysca,  described  below,  a  relative  paleness  and  lack  of  yellow 
being  found  in  all  the  plumages.  If  the  Hmited  prenuptial  moult 
were  to  extend  over  the  whole  body  this  subspecies  could  hardly 
be  told  apart  from  hypocJirysca,  the  new  feathers  being  equally 
yellow  in  both  and  the  chestnut  cap  of  the  same  tint. 

Dendroica  palmarum  hypochrysea  (Ridgw.).     Yellow 
Palm  Warbler 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  dull  sepia-brown,  streaked  with  clove-brown.  Wings  and  tail  clove-brown, 
edged  chiefly  with  dull  olive-green,  the  coverts  and  tertiaries  with  drab  cin- 
namon-tinged ;  the  outer  two  rectrices  with  terminal  white  blotches  on  the 
inner  webs ;  no  definite  wing  bands.  Below,  including  sides  of  head,  dull 
white  with  dusky  spots  and  streaks  ;  chin  and  crissum  faintly  tinged  with 
yellow.  Orbital  ring  dull  white  ;  transocular  streak  dusky.  Bill  and  feet 
pinkish  buff,  the  feet  darker  and  blacker  than  the  bill  when  older. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  in  August  in  eastern  Canada,  which  involves  the  body 
plumage  and  the  wing  coverts,  but  not  the  rest  of  the  wings 
nor  the  tail. 

Unlike  the  previous  plumage.  Above,  yellowish  sepia-brown,  yellowish  olive-green 
on  the  rump  and  upper  tail  coverts,  obscurely  streaked  with  dull  clove-brown, 
the  crown  merely  tinged  with  concealed  chestnut.  Wing  coverts  clove-brown 
edged  with  olive-green  and  tipped  with  cinnamon  no!  forming  wing  bands. 
Below,  canary-yellow  brightest  on  the  crissum,  obscurely  streaked  on  throat 
and  sides  with  dusky  chestnut  everywhere  veiled  by  overlapping  whiti.sh  edg- 
ings. Superciliary  line  canary-yellow,  orbital  ring  buffy  white  ;  transocular 
streak  duskv. 
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4.  First  Nuptial  Plumage  acquired  b}'  a  partial  prenuptial 
moult  which  involves  chiefly  the  crown,  sides  of  head,  chin  and 
throat  and  not  the  rest  of  the  plumage.  It  is  interesting  to  note 
that  a  very  few  ne^^'  feathers  are  acquired  on  nearly  all  of  the 
tracts  except  the  alar.  If  they  were  in  color  contrast  the  effect 
would  be  not  unlike  Piranga  rubra  or  Icterus  spurius.  A  rich 
chestnut  cap  is  assumed,  contrasting  sharply  with  the  worn 
feathers  of  the  occiput,  the  lores  become  dull  black,  the  auricu- 
lars  chestnut  and  the  yellow  of  the  chin  and  breast  becomes 
brighter  with  rich  chestnut  streaks  on  the  sides  of  the  throat 
and  breast.  The  streaking  of  the  sides  of  the  chin  and  across 
the  jugulum  are  darker.  Elsewhere  a  few  stray  feathers  are 
acquired,  as  shown  by  a  large  series  in  actual  moult,  but  most 
of  the  plumage  of  the  posterior  parts  of  the  body  shows  a  great 
amount  of  wear,  as  might  be  expected  in  a  species  of  terrestrial 
habits.  I  have  seen  birds  in  moult  in  December  and  January, 
from  Jamaica,  W.  I.,  and  I  have  taken  similar  birds  in  Florida 
and  Georgia  in  March  and  April  and  near  New  York  city  late  in 
April. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  August.  Differs  little  from  the  first  winter 
dress,  but  of  a  richer  brown  above  with  darker  wing  edgings,  the 
chestnut  more  abundant  on  the  crown  and  the  streakings  below 
more  conspicuous. 

6.  Adult  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  as  in  the  young  bird. 

Fcuialc. — The  sexes  are  veiy  similar  in  all  plumages,  females 
usually  a  little  browner  and  with  less  yellow.  In  first  winter 
plumage  with  very  little  or  no  chestnut  on  the  crown  and  later 
practically  indistinguishable,  but  undergoing  the  same  moults  as 
the  male,  the  prenuptial  more  limited. 

Dendroica  discolor  (Vieill.).     Prairie    Warbler 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 


PASSERINE    BIRDS   OF   NEW   YORK  273 

Above,  dull  olive-green,  browner  on  the  pileum.  Wings  and  tail  clove-brown 
edged  with  dull  olive-green  ;  two  wing  bands  buft".  Below,  dull  brownish 
white,  pale  straw-color  on  the  abdomen.  Sides  of  head  drab  ;  eyelids  white. 
Bill  and  feet  pinkish  buff  becoming  dusky. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  beginning  the  middle  of  Jul)-,  which  involves  the  body 
plumage  and  the  wing  coverts,  but  not  the  rest  of  the  wings  nor 
the  tail. 

Unlike,  the  previous  plumage.  Above,  grayish  olive-green,  an  area  of  concealed 
chestnut  on  the  back.  Wing  coverts  black,  edged  with  olive-green  ;  two  wing 
bands  white.  Below,  pale  canary-yellow,  streaked  on  the  sides  of  the  throat 
and  breast  with  dull  black  veiled  by  yellowish  edgings.  Malar  stripe  and 
transocular  streak  grayish  black  ;  orbital  ring,  suborbital  region  and  obscure 
superciliary  stripe  white,  yellow  tinged  ;   auriculars  mouse-gray. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  which  involves  chiefly  the  crown,  sides  of  head,  chin  and 
throat  but  not  the  rest  of  the  body  plumage  the  wings  nor  the 
tail  as  shown  by  specimens  taken  in  Jamaica,  W.  I.,  November 
27th,  December  30th,  January  3d,  13th,  19th,  24th  and  31st. 
The  early  date  at  which  the  prenuptial  moult  takes  place  is  in- 
teresting and  explains  in  a  measure  why  it  is  so  difficult  to  de- 
termine by  examination  of  the  feathers  whether  a  moult  has 
taken  place.  The  few  feathers  replaced  suffer  from  wear  almost 
as  much  as  those  adjacent  and  when  we  first  see  such  birds  in 
May  the  evidences  of  moult  are  often  completely  masked.  The 
black  auriculars  and  transocular  stripe  and  the  yellow  feathers 
of  the  superciliary  stripe,  the  chin  and  throat  are  assumed,  wear 
bringing  the  chestnut  of  the  back  into  prominence.  Young  and 
old  become  practically  indistinguishable. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  July.  Similar  to  first  winter  dress,  but  with 
more  chestnut  on  the  back  and  the  streaks  below  broader  and 
extending  to  the  chin.  The  transocular  stripe  and  auriculars 
are  darker  ;  the  orbital  region  and  superciliar}-  line  }-eI lower. 

6.  Adult  Nuptial  Plumage  acquired  apparently  by  a  partial 
prenuptial  moult  as  in  the  }'oung  bird.  Several  specimens  taken 
in  Florida  in  March  and  early  April  show  pin  feathers  on  the 
head  and  throat.      These  birds,  judging  b)-  the  amount  of  chest- 
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nut  on  the  back  and  the  streaks  on  the  sides  of  the  throat,  ap- 
pear to  be  adults. 

Female. — The  plumages  and  moults  correspond  to  those  of 
the  male.  Indistinguishable  from  the  male  until  the  first  winter 
plumage  is  assumed,  which  is  browner  above  and  paler  below 
with  fainter  streaking ;  the  auriculars  and  transocular  streak 
being  grayer,  the  chestnut  on  the  back  a  mere  trace  ;  the  wings 
and  tail  are  duller.  The  first  nuptial  plumage,  acquired  by  re- 
newal of  a  few  feathers  about  the  head  and  by  abrasion  of  the 
rest  of  the  plumage  with  fading,  differs  very  little  from  the  first 
winter.  The  adult  winter  plumage  is  similar  to  the  first  winter, 
but  yellower  about  the  head,  more  distinctly  and  broadly  streaked 
below,  and  with  more  chestnut  on  the  back  ;  very  like  the 
male  first  winter.  The  adult  nuptial  plumage,  acquired  partly 
by  moult,  resembles  the  male  adult  nuptial,  differing  in  paler 
yellow,  less  extensive  streaking,  fainter  chestnut  of  the  back  and 
grayish  instead  of  black  lores  and  malar  stripes. 

Seiurus  aurocapillus  (Linn.).     Oven-bird 

1.  Natal  Down.      Pale  sepia-brown. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  including  sides  of  head,  cinnamon-brown,  sparingly  spotted  with  olive-brown, 
the  dusky  lateral  stripes  faintly  indicated  on  the  crown.  Wings  and  tail  olive- 
brown  with  olive-green  edgings,  the  coverts  slightly  tipped  with  pale  cinnamon. 
Below,  pale  cinnamon,  yellowish  white  on  abdomen  and  crissum,  faintly  spotted 
or  streaked  on  the  sides  of  the  chin,  on  the  breast  and  on  the  sides  wdth  olive- 
brown.      Bill  and  feet  pale  pinkish  buff  becoming  very  little  darker  when  older. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  beginning  the  end  of  June,  which  involves  the  body  plum- 
age, the  wing  coverts,  and  rarely  the  tertiaries,  but  not  the  rest 
of  the  wings  nor  the  tail.  Young  and  old  become  practically  in- 
distinguishable. 

Unlike  the  pre\ious  plumage.  Above,  brownish  olive-green  including  wing  coverts 
and  tertiaries  ;  the  crown  dull  orange-ochraceous  concealed  by  brownish  edgings 
and  bordered  by  two  black  stripes  extended  on  the  nape.  Below,  pure  white 
sometimes  washed  faintly  with  pale  buff  or  olive-gray  especially  on  the  sides 
and  flanks,  the  chin,  abdomen  and  crissum  sometimes  faintly  yellow  tinged, 
streaked  boldly  on  the  throat,  breast  and  sides  with  black  slightly  veiled  by 
whitish  edgings.  A  black  submalar  streak  on  either  side  of  the  chin.  •  Con- 
spicuous orbital  ring,  buffy  white  ;  lores  grayish  ;   auriculars  obscurely  dusky. 
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4.  First  Nuptial  Plumage  acquired  by  wear  which  is  con- 
siderable but  produces  Httle  effect  except  to  expose  the  crown 
and  bring  the  black  streaks  below  into  contrast  with  the  white 
background.  It  may  be  that  there  is  a  limited  prenuptial  moult, 
but  the  new  feathers  occasionally  found  on  April  specimens  are 
probably  individual  renewal  scarcely  deserving  the  name  of  a 
moult. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  postnup- 
tial moult  in  July.  Differs  inappreciably  from  first  winter,  the 
streaking  below  perhaps  averaging  blacker  and  the  orange  of 
the  crown  deeper. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Female. — The  sexes  are  practically  indistinguishable,  the 
female  in  first  winter  plumage  usually  with  a  paler  median 
crown  stripe. 


Seiurus  noveboracensis  (Gmel.).     Water-Thrush 

1.  Natal  Down.     Deep  olive-brown. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  deep  olive-brown  with  cinnamon  edgings.  Wings  and  tail  darker,  the  co- 
verts tipped  with  pale  cinnamon.  Below,  primrose-yellow  heavily  streaked  on 
the  chin  and  less  heavily  on  the  throat,  breast  and  sides  with  deep  olive  or 
clove-brown.  Indistinct  superciliary  line  and  orbital  ring  buff;  transocular 
stripe  dusky.      Bill  and  feet  pinkish  buff  becoming  dusky. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  beginning  early  in  July,  in  eastern  Canada,  which  involves 
the  body  plumage  and  the  wing  coverts,  but  not  the  rest  of  the 
wings  nor  the  tail.  Young  and  old  become  practically  indistin- 
guishable. 

Similar  to  previous  plumage.  Above,  yellowish  olive-brown  including  wing  coverts, 
without  edgings.  Below,  straw-yellow  palest  on  the  crissum,  the  flanks  washed 
with  olive-brown,  spotted  on  the  chin  and  streaked,  except  on  the  raid-abdomen 
and  crissum,  with  black  veiled  by  overlapping  whitish  edgings.  Superciliary 
stripe  and  orbital  ring  pale  ochraceous  buff;  transocular  streak  deep  olive- 
brown  ;  auriculars  dusky. 
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4.  First  Nuptial  Plumage  acquired  b}-  marked  wear,  birds 
becoming  browner  above  and  paler  below,  the  veiling  lost.  It  is 
possible  there  is  a  very  limited  growth  of  new  feathers  about  the 
head,  for  the  wear  is  disproportionately  slight  in  some  May 
specimens  when  we  consider  the  terrestrial  habits  of  the  species, 
but  the  renewal  hardly  seems  to  deserve  the  name  of  a  moult. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  July.  Practically  indistinguishable  from  first 
winter,  the  streakings  below  rather  broader,  the  \\ings  and  tail 
deeper  in  color. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Female. — The  sexes  are  alike  and  the  moults  correspond. 

Seiurus  noveboracensis  notabilis  (Ridgw.).     Grinnell's 
Water-Thrush 

This  darker  subspecies  has  moults  and  plumages  correspond- 
ing to  those  of  S.  noveborace)isis. 

Seiurus  motacilla  (X'ieill.).     Louisiana  Water-Thrush 

1.  Natal  Down.     Deep  olive-brown. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  deep  olive-brown,  without  cinnamon  edgings.  Wings  and  tail  darker,  the 
coverts  faintly  tipped  with  cinnamon.  Conspicuous  line  above  and  behind  the 
eye  dull  white.  Below,  yellowish  white,  washed  on  the  sides  and  crissum  with 
cinnamon  and  narrowly  streaked  on  the  chin,  throat,  breast  and  sides  with  dull 
olive-brown.      Bill  and  feet  pinkish  buff  becoming  dusky. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  beginning  earl}-  in  July,  which  involves  the  body  plum- 
age and  the  wing  co\'erts  but  not  the  rest  of  the  wings  nor  the 
tail. 

Similar  to  the  previous  plumage.  Above,  deep  olive-brown,  much  darker  on  the 
crown,  which  is  bordered  by  conspicuous  white  superciliary  stripes.  The  wing 
coverts  are  dark  and  without  edgings.  Below,  white,  buffy  tinged  and  strongly 
washed  on  sides  of  the  throat,  flanks  and  on  crissum  with  ochraceous  bufi. 
The  chin  is  faintly  flecked,  the  breast  and  sides  streaked  with  olive-brown. 
Lower  eyelid  white  ;   anteorbital  spot  and  postocular  streak  dusky. 
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4.  First  Nuptial  Plumage  acquired  by  marked  wear 
through  which  the  buff  tints  are  largely  lost,  the  flecks  of  the  chin 
and  the  breast  streaks  diminished.  Although  specimens  from 
Jamaica,  W.  I.,  in  December,  and  from  Florida  in  March,  show 
a  few  new  feathers  on  the  chin,  I  doubt  whether  this  is  more 
than  mere  renewal  in  a  species  subjected  to  much  wear.  It 
is  difficult  to  draw  the  line  between  moult  and  renewal  except 
by  the  stud}'  of  larger  series  of  ^^'inter  birds  than  are  now  avail- 
able. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  July.  Practically  indistinguishable  from  the 
first  winter  dress. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  which  is 
marked. 

Female. — The  sexes  are  indistinguishable  and  the  moults 
identical. 


Geothlypis  formosa  (Wils.).     Kentucky  Warbler 

1.  Natal  Down.     No  specimen  seen. 

2.  JuYENAL  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  including  sides  of  head  rich  oHve-brown.  AYings  and  tail  rather  darker, 
edged  with  deep  olive-green,  the  wing  coverts  with  wood-brown.  Below,  pale 
raw  umber-brown,  Naples-yellow  on  the  abdomen  and  crissum.  Bill  and  feet 
flesh-color,  the  former  becoming  dusky. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult  in  Jul}-  which  involves  the  body  plumage  and  the  wing 
coverts,  but  not  the  rest  of  the  wings  nor  the  tail. 

Similar  to  previous  plumage.  Above,  olive-green  including  the  wing  coverts. 
Below,  including  superciliary  stripe,  bright  canary-yellow.  The  forehead, 
crown,  lores  and  auriculars  are  partly  black  much  veiled  by  smoke-gray  edg- 
ings. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  which  involves  a  part  of  the  head,  chin  and  throat,  but 
no  other  areas.  The  black  crown  with  plumbeous  edgings,  the 
black  lores,  auriculars  and  a  short  extension  on  the  sides  of  the 
neck  are  assumed,  together  with  the  yellow  feathers  of  the  chin 
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and  superciliaiy  stripes.      Young  and  old  become  indistinguish- 
able. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  postnup- 
tial moult  in  July.  Differs  from  first  winter  in  the  crown  being 
grayer,  the  black  areas  more  defined  and  the  edgings  clear 
plumbeous  gray,  veiling  the  black  much  less. 

6.  Adult  Nuptial  Plumage  acquired  apparently  by  a  par- 
tial prenuptial  moult,  as  in  the  young  bird,  although  wear  alone 
may  modify  the  winter  plumage  after  the  first  year.  The  ma- 
terial I  have  examined  is  not  conclusive  upon  this  point. 

Female. — In  first  winter  and  later  plumages  the  female  differs 
chiefly  from  the  male  in  the  black  markings  being  duller  and  re- 
stricted. 


Geothlypis  agilis  (Wils.).     Connecticut  Warbler 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult 
in  all  probability.  Birds  in  this  plumage  have  never  been  ob- 
tained, so  far  as  I  know,  supposed  ones  proving  to  be  something 
else,  We  may  expect  a  bird  most  resembling  G.  pliiladelpJiia^ 
uniformly  brownish  above  and  yellowish  below%  the  throat  and 
chin  perhaps  as  dark  as  the  back,  and  no  streaks. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult  which  apparently  involves  the  body  plumage  and  the  wing 
coverts  and  not  the  rest  of  the  wings  nor  the  tail. 

Above,  including  wings  and  tail,  brownish  olive-green  almost  exactly  like  G.  trichas, 
but  usually  greener  and  grayer.  Below,  unlike  G.  trichas,  being  canary-yel- 
low, washed  on  the  sides  with  pale  olive-brown,  and  with  broccoli-brown  on 
the  throat  often  concealing  cinereous  gray,  the  chin  wood-brown.  The  orbital 
ring  conspicuously  pale  buff. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  involving  much  of  the  head  and  throat,  which  become 
clear  plumbeous  or  ashy  gray  instead  of  brown,  slightly  veiled 
with  olive-brown  on  the  pileum  and  with  drab-gray  on  the  throat, 
the  orbital  rinsf  white. 
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5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult.  Differs  from  first  winter  dress  in  being  cinereous 
gray  instead  of  brown  on  the  head  and  throat,  palest  on  the 
chin,  and  slighth'  veiled  with  drab-gray  on  the  throat,  and 
olive-green  on  the  crown.  The  back  is  greener  and  the  yellow 
below  rather  brighter.  The  orbital  ring  is  white.  The  birds 
with  deeper  plumbeous  throats  are  probably  still  older.  This 
dress  differs  but  little  from  the  nuptial,  a  fact  not  generally 
known. 

6.  Adult  Nuptial  Plumage  acquired  perhaps  by  a  partial 
prenuptial  moult  as  in  the  young  bird  or  possibly  by  wear  alone. 
Some  specimens  taken  in  spring  show  fresher  feathers  about  the 
head  than  do  others.  Whether  this  denotes  individual  wear  or 
only  renewal  in  young  birds,  cannot  be  determined  positively 
without  more  winter  material. 

Female. — In  first  winter  plumage  browner  abo\'e  and  on  the 
throat  than  the  male,  but  often  indistinguishable.  The  first  nup- 
tial is  acquired  chiefly  by  wear.  The  adult  winter  is  similar  to 
the  first  winter  but  rather  grayer  on  the  throat  resembling  the 
male  in  first  winter  dress.  The  adult  nuptial  and  later  plum- 
ages are  never  as  gray  as  those  of  the  male. 

Geothlypis  Philadelphia  (Wils.).     Mourning  Warbler 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Very  similar  to  G.  trichas  but  darker.  Above  deep  olive-brown.  Wings  darker, 
edged  with  olive-green,  the  coverts  faintly  edged  with  pale  cinnamon.  Tail 
deep  olive-green.  Below,  very  deep  grayish  tawny-olive,  abdomen  and  crissum 
pale  brownish  Naples-yellow.  Inconspicuous  orbital  ring  pale  huft".  Bill  and 
feet  pinkish  buff  becoming  sepia-brown. 

3.  First  Winter  Plumage  acquired  by  a  partial  postju venal 
moult,  in  August  in  eastern  Canada,  which  involves  the  body 
plumage  and  wing  coverts,  but  not  the  rest  of  the  wings  nor 
the  tail. 

Above  similar  to  G.  trichas  and  to  G.  agilis  but  greener  than  either,  with  a  plumbe- 
ous tinge  about  the  head,  and  the  yellow  below  brighter.  There  is  usually  a 
little  concealed  black  on  the  throat ;   the  chin  is  yellowish  white.      The  con- 
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spicuous  orbital  ring  and  a  supraloral  line  are  pale  canary-yellow,  the  lores 
dusky. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  which  involves  chiefly  the  head  and  throat.  The  plumbe- 
ous cap,  the  black  throat  veiled  with  cinereous,  the  dusky  lores 
and  the  white  orbital  rings  are  assumed,  the  rest  of  the  plumage 
showing  a  good  deal  of  wear.  Old  feathers  may  be  found  in 
some  cases  persisting  among  the  new. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  August.  Similar  to  first  winter  dress,  but  with 
a  distinctly  black  chin  and  throat,  much  veiled  with  cinereous 
gray  edgings. 

6.  Adult  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult,  as  in  the  young  bird.  An  undated  specimen  from  Pan- 
ama (Am.  Mus.,  No.  39878),  apparently  an  adult,  judging  by 
old  feathers,  shows  new  growth  on  the  head  and  throat. 

Female. — The  plumages  and  moults  correspond  to  those  of 
the  male.  In  first  winter  plumage  the  throat  is  browner  and  in 
but  slight  contrast  to  the  breast,  scarcely  distinguishable  from 
the  male  first  winter  dress  of  G.  dgilis.  The  first  nuptial  plum- 
age is  acquired  chiefly  by  wear.  The  adult  winter  plumage  re- 
sembles the  somewhat  grayer  first  winter  male.  The  later 
plumages  are  similar,  no  black  being  assumed  on  the  throat. 

Geothlypis  trichas  (Linn.).     Maryland  Yellow-throat 

1.  Natal  Down.     Sepia-brown. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  pale  olive-brown  of  variable  depth,  greenish  on  the  upper  tail  coverts. 
Wings  olive-brown  edged  with  olive-green,  the  median  and  greater  coverts 
faintly  tipped  with  cinnamon.  Tail  bright  olive-green.  Below,  tawny  wood- 
brown,  Naples-yellow  on  the  abdomen  and  olive-yellow  on  the  crissum.  In- 
conspicuous orbital  ring  pale  buff.  Bill  and  feet  pinkish  buff  becoming  deep 
sepia  with  age. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  beginning  about  the  middle  of  July,  which  involves  the 
body  plumage  and  the  wing  coverts,  but  not  the  rest  of  the 
wines  nor  the  tail. 
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Unlike  previous  plumage.  Above,  deep  olive-brown,  greener  on  the  upper  tail 
coverts,  the  crown  and  forehead  tinged  with  Mars-brown,  the  forehead  fre- 
quently with  a  very  few  feathers  black  basally.  The  wing  coverts  chiefly  olive- 
green.  Below,  bright  lemon  on  the  chin,  throat  and  crissum,  pale  straw- 
yellow  on  the  abdomen,  the  flanks  washed  with  olive-brown,  and  a  very  faint 
buffy  pectoral  band.  The  malar  and  auricular  regions  show^  traces  of  the  black 
"  mask  ' '  varying  from  a  few  black  feathers  to  a  considerable  area  always  veiled 
by  ashy  edgings.  The  black  seldom  invades  the  lores  and  forehead  and  never 
the  orbital  ring  as  in  the  adult.      The  orbital  ring  is  buffy  white. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  which  involves  chiefly  the  forehead,  crown,  sides  of  head 
and  chin  and  not  the  rest  of  the  plumage.  These  areas  are 
somewhat  worn,  as  a  rule,  when  the  birds  reach  New  York  in 
May,  but  specimens  from  Jamaica,  West  Indies,  taken  Decem- 
ber 2d,  January  9th,  2 2d  and  24th  and  February  4th  show 
actual  moult  in  progress.  It  is  not  surprising  that  the  feathers 
assumed  then  should  show  considerable  wear  before  May. 
The  black  feathers  of  the  "  mask  "  are  acquired,  those  of  the 
upper  margin  of  this  area  broadly  tipped  with  pearl-gray  which 
becomes  ashy  with  wear.  This  gray  band,  posteriorly  on  the 
crown,  has  its  feathers  tipped  with  Mars-brown  and  the  basal 
black  graduall}/  diminishes  more  posteriorly  as  the  extent  of 
brown  on  each  feather  increases.  There  is  a  yellow  tinge  in 
some  of  the  feathers.  The  width  of  the  band  varies  greatly. 
The  bright  yellow  chin  is  also  acquired  and  young  birds  and 
old  become  indistinguishable. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  July  and  August.  Differs  from  the  first  winter 
dress  in  possessing  a  complete  black  "  mask,"  which  includes 
the  forehead,  lores,  orbital  ring  and  auriculars,  only  the  fore- 
head and  the  auriculars  being  slightly  veiled.  The  "mask" 
has  a  distinct  cinereous  posterior  border  veiled  on  the  crown 
with  V^andyke-brown.  The  yellow  below  is  deeper  and  the 
brown  wash  on  the  flanks  darker  in  most  cases.  Six  specimens 
out  of  twenty-two  in  this  plumage  show  a  few  white  feathers  in 
the  orbital  ring  usualh'  confined  to  the  lower  eyelid,  and  three 
out  of  twenty-three  spring  males  show  the  same  peculiarity 
which  seems  to  be  purely  individual  peculiar  possibly  to  the 
younger  birds. 
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6.  Adult  Nuptial  Plumage  apparently  acquired  by  wear, 
although  I  think  there  must  be  a  limited  prenuptial  moult  if  it 
deserves  the  name.  I  have  examined  specimens  of  this  species 
taken  every  month  in  the  year,  but  I  have  seen  only  a  few  young 
birds  showing  actual  moult  in  February,  March  and  April.  The 
adult  nuptial  and  winter  plumages  are  so  extremely  similar  that 
wear  alone  might  convert  the  latter  into  the  former,  but  even 
with  the  large  series  I  have  examined  positive  conclusions  are 
not  possible. 

Female. — The  plumages  and  moults  correspond  to  those  of 
the  male.  In  juvenal  plumage  the  sexes  are  alike.  In  first 
winter  plumage  the  female  is  much  browner,  the  yellow  of  the 
lower  surface  is  wholly  replaced  by  buff,  and  there  is  no  black 
about  the  head.  The  first  nuptial  dress  is  assumed  by  a  limited 
prenuptial  moult  (sometimes  suppressed)  illustrated  by  a  speci- 
men of  February  4th.  Later  plumages  differ  little,  except  in 
yellowness,  from  the  first  winter  dress  and  no  black  is  ever  as- 
sumed about  the  head. 


Icteria  virens  (Linn.).     Yellow-breasted  Chat 

1.  Natal  Down.      No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  grayish  olive-brown.  Wings  and  tail  olive-brown,  edged  with  dull  brownish 
olive-green.  Below,  ashy  gray  washed  with  olive-gray  across  the  jugulum  and 
on  the  sides.  Auriculars  grayish  and  lores  dusky  with  a  trace  of  white  above 
the  eye.  Bill  and  feet  pinkish  brown,  the  former  becoming  slaty  and  the 
latter  black. 

This  plumage  has  been  figured  in  colors  {A//l\  XVI,  1899, 
pp.  217-220,  pi.  III). 

3.  First  Winter  Plumage  acquired  by  a  complete  post- 
juvenal  moult  after  the  middle  of  July.  Two  specimens  exam- 
ined show  a  complete  moult  in  progress  and  the  color  and 
shape  of  rectrices  in  the  limited  material  at  my  disposal  points 
to  this  unusual  moult,  for  this  is  the  only  Warbler  known  to  me 
that  renews  wingfs  and  tail  at  this  time. 
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Unlike  the  previous  plumage.  Above,  brownish  olive-green,  the  wings  and  tail 
darker  than  in  juvenal  plumage  and  with  greener  edgings.  Below,  bright 
lemon-yellow,  somewhat  veiled  with  olive-gray,  the  abdomen  and  crissum  dull 
white,  the  sides  washed  with  olive-ljrown.  Lores,  suborbital  region  and  post- 
ocular  stripe  dull  black,  veiled  with  ashy  feather  tips.  Superciliary,  suborbital 
and  malar  stripes  white. 

Young  and  old  become  practically  indistinguishable  although 
young  birds  are  rather  duller. 

4.  First  Nuptial  Plumage  acquired  by  wear  which  is 
marked,  but  produces  little  obvious  effect,  the  browns  and 
greens  fading  somewhat,  the  yellow  very  little. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  July.  Practically  indistinguishable  from  first 
winter  dress,  the  black  areas  about  the  head  averaging  blacker. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Female. — Differs  very  little  from  the  male  and  has  the  same 
moults.  In  first  winter  plumage  the  lores  are  merely  dusky 
and  the  yellow  below  is  paler,  these  differences  usually  persist- 
ing in  later  plumages. 

Sylvania  mitrata  (Gmel.).     Hooded  Warbler 

1.  Natal  Down.      Pale  sepia-brown. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  pale  yellowish  wood-brown,  edged  with  Mars-brown,  drab  when  older. 
Wings  and  tail  deep  olive-brown,  edged  with  olive-green,  brightest  on  the  sec- 
ondaries and  tertiaries,  the  wing  coverts  edged  with  pale  wood-brown,  often 
darker.  Below,  primrose-yellow,  washed  with  wood-brown  on  the  throat,  breast 
and  sides.  The  three  outer  rectrices  largely  white  on  their  inner  webs.  Bill 
and  feet  pinkish  buff  becoming  dusky. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult  beginning  the  end  of  June  which  involves  the  body  plum- 
age and  the  wing  coverts  but  not  the  rest  of  the  wings  nor  the 
tail.      Young  and  old  become  practically  indistinguishable. 

The  crown  occiput,  sides  of  neck,  whole  throat  and  part  of  the  chin  are  jet-black 
veiled  with  narrow  edgings  of  lemon-yellow  most  marked  on  the  throat.  The 
rest  of  the  upper  surface  and  the  sides  are  bright  olive-gi^een  ;  the  forehead, 
sides  of  head,  anterior  part  of  chin  breast,  aljdomen  and  crissum  are  rich 
lemon  yellow  ;  the  forehead  partly  veiled  with  olive-green  or  dusky  tips,  the 
lores  with  black  ones. 
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The  replacement  of  the  ju venal  plumage  of  this  species  has 
been  minutely  traced  by  Palmer,  '94,  and  his  conclusions  are 
supported  by  the  material  I  have  at  hand.  Like  many  other 
species  popularly  supposed  to  require  several  years  for  the  at- 
tainment of  adult  plumage,  the  male  Hooded  Warbler  within 
a  few  weeks  assumes  a  dress  differing  very  little  from  the  adult. 
Any  specimens  with  partly  black  "  hoods  "  labelled  in  collections 
as  males  have  been  incorrectly  sexed.  It  seems  to  me  the  yel- 
low deepens  as  the  layers  of  growing  feathers  are  superimposed 
rather  than  there  being  an  actual  deepening  of  color  in  the  later 
bred  birds  as  suggested  by  Mr.  Palmer. 

4.  First  Nuptial  Plumage  acquired  by  wear  which  is  not 
very  obvious,  the  black  areas  losing  the  veiling  yellow  tips. 
The  olive-green  above  becomes  grayer  and  wear  brings  into 
prominence  a  slight  grayish  collar  bordering  the  black  "  hood." 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  the  last  c(  June  and  in  July.  In  some  cases 
scarcely  distinguishable  from  the  first  winter  but  usually  the 
yellow  edgings  are  absent  or  very  obscure.  The  black  occu- 
pies the  whole _  chin  up  to  its  apex  and  the  yellow  below  is 
richer. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird,  from  which  it  is  usually  indistinguishable.  The 
black  feathers  of  the  adult  winter  plumage  are  more  resistant  to 
wear  than  the  yellow-tipped  ones  of  the  first  winter,  the  barbs 
of  which  will  be  found  broken  off  near  the  black  basal  portion. 

Female. — The  plumages  and  moults  correspond  to  those  of 
the  male,  from  which  indistinguishable  until  the  first  winter 
plumage  is  assumed.  This  lacks  the  black  of  the  male  and  is 
uniform  olive-green  above  and  lemon-yellow  below,  occasion- 
ally one  or  two  black  feathers  being  assumed  on  the  crown. 
The  first  nuptial  plumage  acquired  by  wear  is,  of  course,  plain 
olive-green  and  yellow.  The  adult  winter  plumage  assumed  by 
a  complete  moult  shows  a  variable  amount  of  black  about  the 
head  and  throat.  How  much  of  the  black  is  due  to  individual 
vigor  and  how  much  to  successive  postnuptial  moults  is  a  ques- 
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tion  not  easily  answerable.  We  know  that  some  females  in 
the  breeding  season  are  almost  indistinguishable  from  males, 
and  there  are  all  sorts  of  intermediates  from  these  mature  birds 
down  to  those  of  the  worn  first  winter  dress,  which  are  guiltless 
of  black. 

Sylvania  pusilla  (Wils.).     Wilson's  Warbler 

1.  Natal  Down.     Sepia-brown. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  sepia  or  hair-brown  mottled  with  sepia.      Wings  and  tail  dull   olive-brown 

edged  with  olive-green  ;  wing  coverts  paler  and  indistinctly  edged  with  buff. 

Below,  primrose-yeilow  washed  with  pale  wood-brown  on  the  throat  and  sides. 

Bill  and  feet  pinkish  buff  becoming  dusky. 
Resembles  S.  mitrata   but  darker   above  and  on   the   throat,  with  paler   abdomen  ; 

also  S.  canadensis  but  with  darker,  greener  edged  wings  and  'tail ;  and  easily 

mistaken  for  G.  tri  has  but  less  tinged  with  brown. 

3.  First  Winter  Plumage  acquired  by  a  partial  postju venal 
moult,  beginning  early  in  July  in  eastern  Canada,  which  involves 
the  body  plumage  and  the  wing  coverts,  but  not  the  rest  of  the 
wings  nor  the  tail. 

Unlike  the  previous  plumage.  Above,  including  wing  coverts,  bright  olive-green 
the  pileum  black,  veiled  more  or  less  with  brownish  olive-green  feather  tips. 
Below,  including  sides  of  head  and  forehead,  lemon-yellow,  brightest  on  the 
superciliary  line  and  orbital  ring. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  which  involves  chiefly  the  head,  chin  and  throat.  The 
clear  black  cap,  sometimes  with  a  few  greenish  edgings  pos- 
teriorly, is  assumed,  the  structure  of  the  feathers  differing  from 
those  of  the  previous  plumage,  and  some  yellow  feathers  are 
renewed  on  the  throat.  The  yellow  below  is  resistant  to  fad- 
ing, the  back  becoming  grayer.  Young  and  old  become  indis- 
tinguishable. Several  specimens  from  Jalapa,  Mexico  (Am. 
Mus.,  Nos.  68553  and  68554),  taken  in  March,  show  pin- 
feathers  on  chin  and  crown. 

5.  Adult  Winter  Plu.mage  acquired  by  a  complete  post- 
nuptial moult  in  July.  Similar  to  the  first  v.inter,  but  the  cap 
clear  black,  sometimes  slightly  veiled  posteriorly,  the  yellow 
below  perhaps  averaging  deeper. 


286  DWIGIIT 

6.  Adult  Nuptial  Plumage  acquired  perhaps  by  a  partial 
prenuptial  moult  or  perhaps  by  wear  alone.  The  wear  of  the 
black  feathers  of  the  crown  cannot  be  safely  estimated,  and  I 
have  seen  no  birds  while  in  the  moult  which  at  best  is  limited. 

Female. — The  plumages  and  moults  correspond  to  those  of 
the  male.  The  sexes  alike  in  juvenal  plumage.  In  first  winter 
plumage  the  cap  is  wholly  lacking  or  sometimes  suggested  by 
a  few  black  feathers  laterally.  The  first  nuptial  plumage  is  ac- 
quired by  a  limited  prenuptial  moult,  the  crown  becoming 
partly  black,  concealed  by  greenish  edgings.  The  adult  winter 
plumage  is  much  like  the  male  first  winter.  The  adult  nuptial 
plumage  differs  little  from  the  adult  male  nuptial.  A  March 
bird  from  Mexico  (Am.  Mus.,  No.  68568),  in  moult,  is  apparently 
an  adult. 


Sylvania  canadensis  (Linn.).     Canadian  Warbler 

1.  Natal  Down.     Sepia-brown. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  Sep  a  and,  when  older  and  faded,  hair-brown.  Wings  and  tail  dull  olive- 
brown,  faintly  edged  with  dull  olive-green  ;  wing  coverts  paler  and  indistinctly 
edged  with  buff.  Below,  primrose-yellow  washed  with  pale  wood-brown  on 
the  throat  and  sides.  Bill  and  feet  pinkish-buff  becoming  dusky.  Practically 
indistinguishable  from  S.  ptisilla  except  by  duller  wing  edgings. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  beginning  early  in  July  in  eastern  Canada,  which  involves 
the  body  plumage  and  the  wing  coverts,  but  not  the  rest  of  the 
wings  nor  the  tail. 

Above,  cinereous  gray,  browner  on  the  back,  the  crown  yellow-tinged  and  sometimes 
flecked  with  black  ;  wing  coverts  uniform  with  the  back.  Below,  including 
supraloral  line  lemon-yellow,  the  orbital  ring  paler,  a  narrov/  "necklace"  of 
small  black  spots  on  the  jugulum  the  black  extending  to  the  auriculars  and 
lores,  slightly  veiled  by  overlapping  yellow  edges  ;  the  crissum  dull  white. 

The  black  is  very  dull  and  much  less  extensive  than  in  the 
adult,  some  specimens  hardly  distinguishable  from  females. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  which  involves  chiefly  the  head,  chin  and  throat,  and  not 
the  rest  of  the  plumage.    New  black,  ashy  edged  crown  feathers 
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are  assumed  contrasting  with  the  worn  occipital  ones,  while  the 
yellow  or  black  ones  assumed  elsewhere  are  less  obviously 
fresh.  Wear  is  soon  quite  marked,  the  upper  parts  becoming 
grayer. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  postnup- 
tial moult  in  July.  Quite  different  from  first  winter  dress,  the 
black  "  necklace  "  being  of  heavy  streaks  and  the  black  area  on 
the  lores  and  crown  larger  ;  black  feathers  with  broad  grayish 
edgings  are  assumed  on  the  crown,  and  the  wing  edgings  are 
apt  to  be  grayer  and  bluish  instead  of  greenish. 

6.  Adult  Nuptial  Plumage  acquired  apparently  by  wear, 
although  it  is  likely  there  is  some  new  growth.  It  seems  to 
me  the  edgings  of  the  crown  feathers  of  the  most  worn  spring 
specimens  are  grayer  and  longer  than  could  result  from  wear, 
which  is  considerable  in  this  species.  Winter  material  is  needed 
to  be  sure  which  condition  regularly  prevails. 

Female. — The  plumages  and  moults  correspond  to  those  of 
the  male  from  which  the  female  is  first  distinguishable  in  first 
winter  dress.  This  is  a  little  paler  than  that  of  the  male  with- 
out black  on  the  crown  which  is  brownish  in  contrast  to  the 
back  and  the  "necklace"  consists  of  obscure  grayish  lines. 
The  first  nuptial  plumage,  acquired  by  a  very  limited  moult,  dif- 
fers very  little  from  the  previous  plumage  which  is  modified  by 
wear.  The  adult  winter  plumage  differs  slightly  if  any  from  the 
first  winter  ;  it  has  a  bluer  gray  tint  on  the  back  and  the  crown  is 
yellow-tinged  rather  than  brown.  The  adult  nuptial  dress  is 
usually  marked  by  the  "  necklace  "  and  lores  being  more  dis- 
tinctly black  and  frequently  dusky  spotting  on  the  forehead,  but 
the  female  may  never  be  mistaken  for  the  male  except  possibly 
in  a  few  rare  cases. 

Setophag-a  ruticilla  (Linn.).     American  Redstart 

1.  Natal  Down.     Hair-brown. 

2.  JuvEN.\L  Plu.mage  acquired  by  a  complete  postnatal  moult. 

Above,  including  sides  of  the  head,  deep  sepia-brown.      Wings  and  tail  deep  olive- 
brown,  the  basal  portion  of  the  primaries,  secondaries  and  outer  rectrices  pale 
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lemon-yellow,  the  secondaries  and  tertiaries  edged  with  dull  olive-green,  the 
coverts  with  wood-brown  paler  at  their  tips.  Below,  pale  primrose-yellow,  hair 
brown  on  the  chin,  throat  and  breast.  Bill  and  feet  dusky  pinkish  buff  darken- 
ing to  brownish  black  when  older. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult  beginning  early  in  July,  which  involves  the  body  plum- 
age and  the  wing  coverts,  but  not  the  rest  of  the  wings  nor  the 
tail. 

Unlike  the  previous  plumage.  Above,  the  pileum,  nape  and  sides  of  the  neck  mouse- 
gray,  the  back  olive-green,  often  tinged  with  brownish  orange,  the  upper  tail 
coverts  clove-brown.  The  wing  coverts  become  dull  olive-green.  Below,  dull 
white,  ashy  and  pinkish  buff  suffusing  the  chin  and  throat,  anorange-ochraceous 
or  deep  chrome-yellow^  area  on  either  side  of  the  breast,  the  color  tingeing  the 
breast  and  sides.     Orbital  ring,  white. 

4.  First  Nuptial  Plumage  acquired  by  a  partial 'prenuptial 
moult,  which  involves  chiefly  the  head  and  throat,  where  a  few 
black  feathers  in  patches  are  acquu'ed.  A  few  may  be  found 
scattered  sparingly  elsewhere  and  new  white  feathers  on  the 
chin  are  the  rule.  The  prenuptial  moult  is  late,  probably  in 
March  and  April,  for  growing  feathers  occur  on  birds  taken  near 
New  York  city  in  May.  Abrasion  and  fading  make  birds  paler 
above  and  whiter  below.  The  distribution  of  black  feathers  is 
not  unlike  that  of  the  new  feathers  assumed  by  Icterus  spiirhis, 
Piranga  rubra  and  other  less  conspicuously  colored  species 
like  Dcndroica  palniannn,  but  in  this  species,  which  is  unique 
among  our  Warblers  during  the  first  breeding  season  in  wearing 
an  immature  dress  strikingly  different  from  the  adult,  the  re- 
newal is  reduced  to  a  minimum. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  July.  The  black  and  orange-red  dress  is 
assumed,  the  black  feathers  often  having  a  faint  buffy  edging. 
Sometimes  the  orange  basal  part  of  the  primaries  or  of  the  rec- 
trices  fails  to  develop  and  yellow,  as  in  the  first  winter,  takes  its 
place.  One  specimen  in  my  collection  has  six  secondaries  and 
the  adjacent  tertiary  of  one  wing,  and  the  rectrices  with  yellow  ; 
another  has  one  secondary  with  yellow.  Other  than  these  I 
have  seen  no  evidence  of  failure  to  attain  fully  adult  dress  at 
this  moult. 
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6.  Adult  Nuptial  Plumage  acquired  by  wear.  The  abra- 
sion of  the  black  plumage  is  in  places  so  slight  that  there  might 
be  some  replacement  by  new  feathers,  but  it  is  not  apparent. 
Fading  is  not  obvious,  except  of  the  flight  feathers. 

Female. — The  plumages  and  moults  correspond  to  those  of 
the  male.  First  differs  in  first  winter  plumage  which  is  browner, 
the  breast  patches  merely  yellow  tinged  and  the  basal  part  of  the 
rectrices  much  paler  yellow,  this  color  usually  absent  from  the 
base  of  the  primaries  and  reduced  in  extent  on  the  secondaries. 
Some  specimens  are  much  like  males.  The  first  nuptial  plum- 
age is  acquired  by  a  very  limited,  sometimes  suppressed  pre- 
nuptial  moult.  The  adult  winter  plumage  is  scarcely  different 
from  the  first  winter,  a  little  grayer  on  the  back  and  the  yellow 
area  on  the  wings  greater.  The  adult  nuptial  plumage  is  ap- 
parently the  previous  plumage  plus  wear. 

MOTACILLID^ 

The  only  species  of  Wagtail  found  in  New  York  undergoes 
a  semiannual  moult,  the  prenuptial  being  partial.  It  is  a  bird 
which  from  its  terrestrial  habits  suffers  a  good  deal  by  wear. 

Anthus  pensilvanicus  (Lath.).     American  Pipit 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  hair-brown  streaked  with  blacl<,  the  edgings  cf  the  back  pale  grayish  wood- 
brown.  Wings  and  tail  clove-brown,  edged  chiefly  with  wood-brown,  Isabella- 
color  on  the  greater  coverts  and  tertiaries ;  the  outer  pair  of  rectrices  nearly  all 
white  the  next  pair  broadly  tipped  with  it.  Below,  creamy  buff,  palest  anteriorly, 
streaked  on  the  throat  and  breast  rather  broadly  and  on  the  sides  faintly  with 
clove-brown.  Indistinct  superciliary  line  and  orbital  ring  bufly  white  ;  auricu- 
lars  wood-brown.  Bill  and  feet  clay-color  in  dried  skin  the  upper  mandible 
brownish  black. 

Description  from  an  Alaskan  bird. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult  in  August  which  involves  the  body  plumage  but  not  the 
wings  nor  the  tail,  young  and  old  becoming  practically  indis- 
tinguishable. 

Annals  N.  Y.  Ac.\d.   Sci.,  XIII,  Oct.  iS,  igoo — 19. 
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Very  similar  to  previous  plumage,  but  darker  above  with  less  obvious  streaking  and 
deeper  pinkish  buft"  below,  the  streaking  heavier,  forming  a  pectoral  band  and 
extending  to  the  flanks  ;  an  immaculate  pale  buff  chin.  The  superciliary  line 
extends  behind  the  eye  as  a  whitish  band. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult,  in  April,  involving  most  of  the  body  plumage  which  has 
suffered  much  from  wear  and  become  darker  above  with  the  buff 
tints  nearly  lost  below.  The  extent  of  the  fading  is  surprising. 
The  new  plumage  is  buff  tinged  but  wear  during  the  breeding 
season  produces  a  black  and  white  streaked  bird,  the  buffs  being 
wholly  lost  through  fading. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult.  Indistinguishable  from  the  first  winter  dress, 
the  wing  edgings  perhaps  darker,  and  with  less  vinaceous  tinge 
below. 

6.  Adult  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  like  the  young  bird. 

Female. — The  sexes  are  alike  and  the  moults  correspond. 

TROGLODYTID^ 

The  members  of  this  family  have  only  an  annual  moult  ex- 
cept C.  stellaris  and  C.  paliLstris  which  are  exceptional  in  under- 
going a  complete  (or  nearly  so)  prenuptial  moult.  The  ju venal 
remiges  and  rectrices  are  with  these  two  exceptions  worn  till  the 
first  postnuptial  moult.  All  the  seasonal  plumages  are  very 
much  alike. 

Mimus  polyglottos  (Linn.).     Mockingbird 

1.  Natal  Down.     Pale  sepia-brown. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  grayish  sepia-brown,  somewhat  mottled  with  darker  brown.  Wings  and 
tail  blafk,  the  basal  portion  of  the  primaries,  their  coverts,  and  two  outer 
rectrices  white  ;  wing  edgings  wood-brown,  the  feathers  paler  at  tips.  Below, 
dull  white,  spotted  except  on  the  abdomen  and  crissum,  with  dull  olive-brown. 
Lores,  rictal  and  submalar  streaks  faintly  dusky.  Bill  and  feet  dusky  pinkish 
buff  becoming  black. 
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3.  First  Winter  Plumage  acquired  by  a  partial  postju venal 
moult  in  September,  which  involves  the  body  plumage  and  the 
wing  coverts,  but  not  the  rest  of  the  wings  nor  the  tail,  young 
and  old  becoming  practically  indistinguishable. 

Unlike  the  previous  plumage  lacking  the  streaking  below.  Above,  including  sides 
of  the  head  and  neck  mouse-gray  palest  on  the  head  with  faint  brownish 
edgings  on  the  back  and  rump.  Wing  coverts  with  grayish  edgings,  tipped 
with  two  dull  white  bands.  Below,  grayish  white,  pale  smoke-gray  on  the 
throat  and  sides,  the  flanks  and  crissum  tinged  with  pale  wood-brown.  Lores 
dusky,  orbital  ring  white  above  and  below. 

4.  First  Nuptial  Plumage  acquired  by  wear  which  makes 
the  plumage  grayer  above  and  dingy  white  below,  late  in  the 
season. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  September.  Practically  indistinguishable  from 
first  winter  dress,  the  primary  coverts  usually  whiter  and  colors 
elsewhere  clearer  and  deeper. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Female. — The  sexes  are  practically  indistinguishable,  and  the 
moults  correspond. 

Galeoscoptes  carolinensis  (Linn.).     Catbird 

1.  Natal  Down.      No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  deep  brownish  mouse-gray,  a  little  darker  on  the  pileum.  Wings  and  tail 
nearly  black,  the  primaries  and  secondaries  edged  with  smoke-gray,  the  coverts 
browner  edged;  the  tail  with  "watered"  barring  very  indistinct.  Below, 
pale  mouse-gray  indistinctly  mottled  with  clove-brown,  the  throat  and  sides 
faintly  tinged  with  sepia,  the  crissum  faintly  Mars-brown.  Bill  and  feet  duskv 
pinkish  bufi'  becoming  black. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  beginning  early  in  August,  which  involves  the  body 
plumage  and  the  wing  coverts,  but  not  the  rest  of  the  wings  nor 
the  tail,  young  and  old  becoming  practically  indistinguishable. 

Similar  to  the  previous  plumage  but  much  grayer  and  no  mottling.  Everywhere 
clear  slate-gray,  much  paler  below  and  on  the  sides  of  the  head  and  neck  ;  the 
pileum  black  ;  the  crissum  deep  chestnut. 
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4.  First  Nuptial  Plumage  acquired  by  wear  which  pro- 
duces little  obvious  change. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  August.  Practically  indistinguishable  from 
the  first  winter  ;  the  wings  and  tail  perhaps  averaging  blacker 
and  with  grayer  edgings. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Female. — The  sexes  are  practically  indistinguishable,  although 
the  females  are  often  duller  and  with  browner  pileum,  wings  and 
tail. 


Harporhynchus  rufus  (Linn.).     Brown  Thrasher 

1.  Natal  Down.      No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  cinnamon-brown  mottled  or  streaked  with  dull  clove-brown.  Wings  and 
tail  deep  cinnamon-rufous  or  russet;  the  tail  with  "watered"  barring;  the 
wing  edgings  richer  rufous  ;  coverts  dusky  terminally  and  tipped  with  pale 
buff  forming  two  wing  bands  ;  the  tertiaries  narrowly  edged  with  pale  buff ; 
the  aluloe  with  white.  Below,  dull  white,  a  buffy  wash  on  the  throat,  sides 
and  crissum,  streaked  broadly  except  on  the  chin  and  mid-abdomen  with  dull 
black.  Bill  and  feet  dull  pinkish  bufi",  the  former  becoming  slaty,  the  latter 
dusky. 

3.  First  Winter  Plumage  acquired  by  a  partial  postju venal 
moult,  beginning  towards  the  end  of  July,  which  involves  the 
body  plumage,  usually  most  of  the  wing  co\'erts  and  not  the 
rest  of  the  wings  nor  the  tail,  young  and  old  becoming  practi- 
cally indistinguishable. 

Similar  to  previous  plumage  but  unstreaked  above  Above,  rich  deep  cinnamon- 
rufous  ;  white  below,  streaked  with  black  and  washed  on  throat,  sides  and 
crissum  with  ochraceous  buff;  the  wing  coverts  cinnamon-rufous,  the  wing- 
bands  buffy  white. 

4.  First  Nuptial  Plumage  acquired  by  wear  which  is 
marked,  although,  until  late  in  the  season,  the  colors  fade  little 
except  the  buff  below,  the  streakings  coming  out  clear  on  a 
white  ground. 
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5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  July  and  August.  Practically  indistinguishable 
from  first  winter,  the  colors  averaging  darker,  noticeable  in  the 
edgings  of  the  tips  of  the  tertiaries  and  in  the  wings  and  tail. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Female. — The  sexes  are  practically  indistinguishable,  and  the 
moults  correspond. 

Thryothorus  ludovicianus  (Lath.).     Carolina  Wren 

1.  Natal  Down.      No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  including  wings  and  tail,  deep  russet  or  cinnamon-rufous,  the  crown  darker, 
owing  to  faint  dusky  tips,  the  feathers  whitish  along  their  shafts  ;  wings  and 
tail  with  narrow  dusky  barring,  the  coverts,  chiefly  the  lesser,  buff  tipped. 
Below,  dull  white,  washed  on  the  throat,  sides,  flanks  and  crissum  with  cinna- 
mon tinged  with  wood-brown,  the  chin,  submalar  and  auricular  regions  faintly 
flecked  or  barred  with  dull  black.  Broad  superciliary  line  dull  white  bordered 
with  dull  black  ;  postorbital  stripe  deep  russet.  Bill  and  feet  pinkish  buff  be- 
coming dusky. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  in  September,  which  involves  the  body  plumage,  wing 
coverts  and  tail,  but  not  the  rest  of  the  wings,  young  and  old 
becoming  practically  indistinguishable. 

Similar  to  previous  plumage,  but  darker.  A  rich  chestnut  or  Vandyke-brown.  Above, 
the  wing  coverts  with  whitish  terminal  spots.  Below  deep  cinnamon,  except  the 
chin,  lores,  sides  of  head  and  superciliary  lines  which  are  nearly  while  ;  the 
crissum  with  decided  black  bars.  The  tail  darker  than  the  juvenal  and  barred 
more  irregularly. 

4.  First  Nuptial  Plumage  acquired  by  wear,  the  bird  be- 
coming rather  paler,  especially  below,  and  ragged  later. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  August  and  September.  Practically  indistin- 
guishable from  first  winter. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Female. — The  sexes  are  practically  indistinguishable,  and  the 
moults  correspond. 
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Troglodytes  aedon  Vieill.     House  Wren 

1.  Natal  Down.     Sepia-brown. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  Prout's-brown,  russet  tinged  on  the  rump  and  deep  grayish  sepia  on  the 
pileum,  sometimes  very  faintly  barred.  Wings  and  tail  Prout's-brown,  darkest 
on  the  wings,  both  with  wavy,  dusky  barring,  the  palest  areas  on  the  outer 
primaries.  Below,  including  sides  of  head,  dull  grayish  white  with  dusky 
mottling,  washed  strongly  with  russet  on  the  flanks  and  crissum.  Orbital  ring 
dusky  bufi".      Bill  and  feet  bufty  sepia-brown,  becoming  darker. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  beginning  late  in  August,  which  involves  the  body  plum- 
age and  wing  coverts,  but  not  the  rest  of  the  wings  nor  the 
tail,  young  and  old  becoming  practically  indistinguishable. 

Similar  to  previous  plumage  but  darker  and  grayer  with  faint  barring  above,  the 
wing  coverts,  chiefly  the  lesser  with  whitish  spots ;  below  whiter  without  mot- 
tling, the  throat  and  sides  obscurely  barred  with  pale  drab,  the  flanks  and  cris- 
sum boldly  barred  with  dull  black  which  is  bordered  with  russet. 

4.  First  Nuptial  Plumage  acquired  by  wear,  excessive  by 
the  end  of  the  breeding  season,  which  brings  out  the  barring 
more  conspicuously  and  makes  the  bird  grayer  and  paler,  es- 
pecially below. 

5.  Adult  Winter  Plu.mage  acquired  by  a  complete  post- 
nuptial moult  in  August.  Practically  indistinguishable  from 
first  winter,  perhaps  averaging  grayer  with  darker  wings  and  tail. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Female. — The  sexes  are  alike  and  the  moults  correspond. 


Troglodytes  hiemalis  Vieill.     Winter  Wren 

1.  Natal  Down.     Sepia-brown. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  Mars-brown  russet-tinged,  the  crown  feathers  paler  centrally.  Wings 
darker  and  tail  ruddier,  both  duskily  barred,  alternating  on  the  outer  primaries 
with  pale  buff,  the  coverts  with  whitish  terminal  dots.  Below,  pale  cinnamon 
with  dusky  and  whitish  mottling,  the  flanks  and  crissum  deep  russet.  Orbital 
ring  and  faint  superciliary  line  dull  buff".  Bill  and  feet  pale  sepia-brown  be- 
coming darker. 
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3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  beginning  the  middle  of  August,  which  involves  the  body 
plumage  and  the  wing  coverts,  and  not  the  rest  of  the  wings  nor 
the  tail,  young  and  old  becoming  practically  indistinguishable. 

Above,  veiy  similar  to  the  previous  plumage,  the  brown  usually  grayer  with  dusky 
and  whitish  barring  on  the  back.  Below,  pale  cinnamon,  the  throat  and  breast 
obscurely  streaked  with  white,  the  flanks,  abdomen  and  crissum  distinctly  barred 
with  russet,  dull  black  and  white  alternating  on  each  feather  and  producing  a 
dusky  appearance.      Orbital  ring  and  superciliary  line  clear  pale  buff. 

4.  First  Nuptial  Plumage  acquired  by  wear  effecting  but 
little  change  in  the  colors  except  a  slight  paling. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  postnup- 
tial moult  in  August.  Practically  indistinguishable  from  first 
winter  dress,  perhaps  grayer  on  an  average,  and  more  heavily 
barred. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Feuiak. — The  sexes  are  indistinguishable  and  the  moults  are 
alike. 


Cistothorus  stellaris  (Light.).     Short-billed  Marsh  Wren 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  dull  black  on  the  pileum  and  back,  the  nape  sepia,  the  rump  and  upper  tail 
coverts  russet  ;  streaked  anteriorly  with  white,  barred  on  the  rump  and  wings 
with  black,  white  and  cinnamon,  palest  on  the  primaries  ;  the  tail  drab,  mottled 
rather  than  barred  with  black.  Below,  including  sides  of  the  head,  ochraceous 
buff  palest  on  the  chin  and  throat  and  washed  strongly  on  the  sides,  flanks  and 
crissum  with  cinnamon,  the  feathers  whitish  centrally  and  terminally.  Bill  and 
feet  pinkish  buff  becoming  deep  sepia. 

3.  First  Winter  Plu.mage  acquired  by  a  partial  postjuvenal 
moult  beginning  about  the  middle  of  August  which  involves 
the  body  plumage  and  wing  coverts,  probably  the  tertiaries,  but 
not  the  rest  of  the  wings  nor  the  tail. 

Similar  to  the  previous  plumage,  the  forehead  largely  sepia- brown  and  conspicuous 
white  stripes  on  the  crown.  Below,  the  ochraceous  wash  is  deeper  including 
a  pectoral  band  and  a  few  black  and  white  bars  occur  on  the  flanks.  The  ter- 
tiaries are  distinctly  black,  edged  and  barred  with  white,  russet  bordered. 
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4.  First  Nuptial  Plumage  acquired  by  a  nearly  complete 
prenuptial  moult,  as  indicated  by  the  relative  freshness  of  May 
specimens  and  proved  by  others  taken  April  1 5th  in  Texas. 
Limited  material  indicates  that  only  a  few  of  the  outer  primaries 
are  renewed  in  some  cases,  the  same  thing  occurring  in  other 
species.  This  plumage  is  much  like  the  last,  with  perhaps  less 
barring,  and  shows  considerable  wear  later. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  August.  Indistinguishable  from  the  first 
winter  probably  averaging  richer  in  its  tints. 

6.  Adult  Nuptial  Plumage  acquired  by  a  complete  or 
nearly  complete  prenuptial  moult  as  in  the  young  bird. 

Fi')>iale. — The  sexes  are  alike  and  the  moults  are  the  same. 

Cistothorus  palustris  (Wils.).      Long-billed   Marsh  Wren 

1.  Natal  Down.     White  (plate  V,  fig.  2). 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Crown,  nape  and  part  of  back  brownish  black,  a  few  faint  white  hnes  on  the 
nape  ;  the  scapularies,  rump  and  upper  tail  coverts  Prout's-brown  often  russet 
tinged.  Wings  and  tail  dull  black,  the  tail  barred,  the  tertiary  edgings  mostly 
black,  the  coverts  and  secondaries  brownish  edged,  the  primaries  paler  with 
indications  of  barring.  Sides  of  head  dusky  ;  a  faint  whitish  superciliary  line. 
Below,  white,  washed  on  sides  of  breast  and  flanks  and  on  crissum  with  pale 
cinnamon.     Bill  and  feet  dusky  pinkish  buff  becoming  dusky. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  beginning  about  the  middle  of  August,  which  involves 
the  body  plumages,  the  wing  coverts,  and  the  tertiaries,  but  not 
the  rest  of  the  wings  nor  the  tail,  young  and  old  becoming 
practically  indistinguishable.  This  plumage  may  easily  be  mis- 
taken for  the  Juvenal. 

Similar  to  previous  plumage,  but  the  brown  rustier  above,  a  brown  median  line  divid- 
ing the  black  crown  ;  the  anterior  part  of  the  back  is  black  with  distinct  white 
streaking  ;  the  superciliary  line  white  ;  the  tertiaries  duskier  and  more  mottled. 
Below,  the  cinnamon  wash  is  deeper  with  sometimes  a  pectoral  band  and  there 
is  obscure  whitish  and  dusky  barring  on  the  sides,  the  crissum  distinctly  barred. 

4.  First  Nuptial  Plumage  acquired  by  a  complete  prenup- 
tial  moult   as  indicated   by  the   relatively  unworn  condition  of 
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the  feathers  when  the  birds  arrive  in  May.  Although  I  have 
no  positive  evidence  of  this  moult,  spring  birds  are  in  quite  as 
fresh  plumage  as  those  of  autumn  and  I  do  not  believe  the 
latter  could  be  so  little  affected  by  wear  during  the  winter 
months  as  not  to  show  more  of  it  on  their  return.  This  plum- 
age is  the  same  as  the  last,  perhaps  whiter  below  and  with  less 
obvious  barring  on  the  flanks  and  crissum  and  it  becomes  badly 
frayed  before  the  end  of  the  breeding  season. 

5.  Adult  Winter  Pluimage  acquired  by  a  complete  post- 
nuptial moult  in  August.  Practically  indistinguishable  from  first 
winter  but  the  wings  and  tail  usually  grayer,  the  tertiaries  and 
wing  coverts  more  heavily  barred. 

6.  Adult  Nuptial  Plumage  acquired  by  a  complete  pre- 
nuptial  moult  the  same  as  in  the  young  bird. 

Females. — The  sexes  are  alike,  the  female  perhaps  averaging 
a  little  duller,  and  the  moults  are  the  same. 

CERTHIID.S1 

There  is  onh'  the  annual  moult  in  the  one  species  found  in 
New  York.  Young  birds  appear  to  get  a  new  tail  at  the  post- 
juvenal  moult  retaining  the  remiges  until  the  first  postnuptial. 

Certhia  familiaris  americana  (Bonap.).     Brown  Creeper 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  including  sides  of  head,  streal^ed  or  mottled  with  bistre,  sepia  and  wood- 
brown,  the  rump  russet,  the  feathers  centrally  pale  brown  on  the  crown, 
whitish  on  the  back.  Wings  clove-brown,  reduced  to  a  line  on  the  outer  web 
of  the  tertiaries  ;  the  coverts  edged  with  pale  buff,  which  also  edges  sub- 
terminally  the  secondaries  and  tertiaries,  these  as  well  as  the  primaries  being 
crossed  by  a  midway  bar  besides,  and  all  are  tipped  with  pale  smoke-gray. 
Tail  pale  wood-brown,  dusky  along  the  shafts  and  narrowly  barred.  Below, 
dull  white,  flecked  on  the  chin,  throat  and  sides  with  pale  sepia,  the  crissum 
faintly  cinnamon  tinged.  Lores  and  auriculars  dusky  ;  indistinct  superciliary 
line  grayish  white.      Bill  and  feet  pinkLsh  buff,  dusky  later. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  beginning  early  in  August  in  eastern  Canada,  which  in- 
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volves  the  body  plumage,  wing  coverts,  and  the  tail,  but  not  the 
rest  of  the  wings,  young  and  old  becoming  practically  indistin- 
guishable. 

Similar  to  previous  plumage.  Above  darker,  the  rump  much  rustier,  the  crown  and 
back  with  white  shaft  streaks,  wing  covert  edgings  whiter.  Below,  silky  white, 
the  crissum  faintly  cinnamon  ;  tail  olive-brown  on  the  inner  webs,  Isabella- 
color  externally,  a  faint  barring  discernible,  the  middle  pair  of  rectrices  more 
broadly  and  less  distinctly  barred  than  in  juvenal  plumage. 

4.  First  Nuptial  Plum.\ge  acquired  by  wear,  birds  becom- 
ing rather  dingy  below  and  somewhat  faded  above. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  August.  Practically  indistinguishable  from  first 
winter,  rather  darker  and  richer. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the  young 
bird. 

Ft'inalL\—Th&  sexes  are  alike  in  plumages  and  moults. 


All  the  members  of  this  family  have  only  the  annual  moult. 
They  are  peculiar  in  assuming  a  juvenal  plumage  closely  re- 
sembling the  pale  nuptial  plumage  which  results  from  extreme 
fading  of  the  winter  dress. 

Sitta  carolinensis  Lath.     White-breasted  Nuthatch 

1.  Natal  Down.      No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  cinereous  gray  with  faint  dull  black  edgings,  pileum  and  hind  neck  dull 
black  faintly  edged  on  the  nape  with  pale  buff.  Wings  dull  black,  the  prim- 
aries white  basally  and  with  a  dash  of  white  on  the  middle  of  their  outer  bor- 
ders ;  the  secondaries,  tertiaries  and  coverts  edged  with  cinereous  gray,  the 
greater  coverts  tipped  with  ashy  gray.  Tail  jet  black,  the  two  central  rectrices 
cinereous  gray,  the  outer  pairs  with  subterrainal  white  blotches.  Below,  includ- 
ing sides  of  head  and  neck  and  superciliary  line,  grayish  white  usually  faintly 
pinkish  tinged  ;  the  crissum  partly  pale  cinnamon  ;  the  loral,  auricular  and 
malar  feathers  with  dusky  tips.  Bill  and  feet  dusky  pinkish  bufi,  the  bill  be- 
coming bluish  slate-gray,  the  feet  deep  sepia. 

3.  First  Winter  Plumage  acquired  by  a  partial  postju venal 
moult,  beginning  the  middle  of  July,  which  involves  the  body 
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plumage  and  wing  coverts,  but  not  the  rest  of  the  wings  nor  the 
tail,  young  and  old  becoming  practically  indistinguishable. 

Similar  to  the  previous  plumage.  The  pileum  and  hind  neck  glossy  greenish  black, 
the  back  a  brighter,  bluer  cinerous  gray  without  dusky  edgings  ;  the  lower  sur- 
face everywhere  creamier  and  washed  with  pinkish  buff,  the  flanks,  crissum  and 
tibia;  Mars-brown. 

4.  First  Nuptial  Plumage  acquired  by  wear,  the  lower 
parts  fading  to  dull  grayish  white  except  a  tinge  of  pale  russet 
on  the  flanks,  crissum  and  tibiae.  Worn  adults  bear  a  striking 
resemblance  to  birds  in  juvenal  dress. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  July.  Practically  indistinguishable  from  the 
first  winter. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the  young 
bird. 

Fcvialc- — The  plumages  and  moults  correspond  to  those  of 
the  male.  F"irst  distinguishable  from  the  male  in  juvenal  plum- 
age, the  pileum  being  deep  plumbeous  gray,  the  hind  neck  duU 
black  ;  the  wing  coverts,  edgings  of  the  secondaries  and  the 
lower  parts  are  strongly  tinged  with  pale  russet,  the  crissum  with 
Mars-brown.  The  first  winter  plumage  lacks  the  glossy  black 
cap  of  the  male,  its  place  being  taken  by  dull  black  mostly  veiled 
with  plumbeous  gray  ;  the  back  is  of  a  duller  gray  ;  the  wing 
coverts  and  secondary  edgings  are  faintly  tinged  with  russet ; 
below  same  as  the  male.  Females  never,  even  in  later  plum- 
ages, acquire  enough  black  on  the  cap  to  be  mi.staken  for  males. 

Sitta  canadensis  Linn.     Red-breasted  Nuthatch 

1.  Natal  Down.      No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  bluish  plumbeous  gray,  with  a  few  faint  black  edgings,  the  pileum  and  trans- 
ocular  bands  reaching  the  hind  neck,  dull  black,  superciliary  lines  extending  to 
the  hind  neck,  white  speckled  with  black.  Wings  dull  clove-brown,  the  ter- 
tiaries  plumbeous,  the  alulee  black,  the  coverts  and  quills  edged  with  pale 
cinereous  gray,  palest  on  the  primaries.  Tail  black  vi'ith  subterminal  white 
spots  on  the  outer  rectrices,  the  two  central  quills  plumbeous.  Below,  pinkish 
buff,  the  crissum  pale  cinnamon,  the  breast  sometimes  with  a  few  faint  dusky 
edgings  ;   the  chin  and  adjacent  sides  of  head   white  with  dusky  edgings,  es- 
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pecially  in  the  malar  regions  Bill  and  feet  dusky  pinkish  buff,  the  bill  be- 
coming slaty  (except  flesh-color  at  base  of  lower  mandible),  the  feet  becoming 
grayish  black. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  beginning  the  end  of  July  in  eastern  Canada,  which  in- 
volves the  body  plumage  but  not  the  wings  nor  the  tail,  young 
and  old  becoming  practically  indistinguishable. 

Similar  to  previous  plumage.  Above,  a  darker  bluer  plumbeous  gray,  the  pileum 
and  transocular  stripes  glossy  black,  the  superciliary  lines,  sides  of  head  and 
chin  clear  white  without  speckling.  Below,  rich  tawny  ochraceous  buff,  deepest 
on  the  sides  and  crissum,  the  under  tail  coverts  terminally  white. 

4.  First  Nuptial  Plumage  acquired  by  wear,  the  fading 
so  marked  that  breeding  birds  resemble  those  in  ju venal  dress. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  July.  Practically  indistinguishable  from  first 
winter. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the  young 
bird. 

Females. — The  plumages  and  moults  are  similar  to  those  of 
the  male.  In  juvenal  plumage  the  pileum  is  largely  plumbeous 
instead  of  black.  In  first  winter  dress,  the  pileum  becomes 
blacker,  veiled  by  plumbeous  edgings,  and  the  lower  parts  are 
paler.  In  later  plumages  the  cap  never  becomes  as  black  as 
that  of  the  male. 

Sitta  pusilla  Lath.     Brown-headed  Nuthatch 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plum.age  acquired  by  a  complete  postnatal  moult. 

Above,  dull  slate-gray,  the  pileum  pale  mouse-gray,  a  partly  concealed  dull  white 
spot  at  base  of  neck.  Wings  clove-brown,  the  greater  coverts  and  tertiaries 
edged  with  wood-brown,  the  primaries  and  secondaries  with  dull  white.  Tail 
black,  the  middle  pair  of  rectrices  and  tips  of  the  outer  ones  plumbeous  gray, 
a  dingy  white  area  on  the  outer  webs  of  the  lateral  pairs.  Below,  dull  white, 
a  pale  pinkish  buff  wash  on  the  bieast,  abdomen  and  crissum.  Line  through 
eye  and  auriculars  deep  mouse-gray.  Bill  and  feet  pale  sepia-brown  becoming 
black. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  in  July  in  Florida,  which  involves  the  body  plumage  and 
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wing  coverts,  but  not  the  remiges  nor  rectrices,  young  birds  and 
adults  becoming  practically  indistinguishable. 

Above,  deep  plumbeous  gray,  the  pileum  Prout's  brown,  the  concealed  nuchal  spot 
clear  white.  Below,  rich  deep  pinkish  buft",  white  on  chin  and  sides  of  head 
and  neck  and  plumbeous  gray  on  the  flanks.  Line  through  eye  and  auriculars 
deep  Mars-brown. 

4.  First  Nuptial  Plumage  acquired  by  wear.  The  pinkish 
tint  below  is  lost  and  the  top  of  the  head  becomes  curiously 
mottled,  the  brown  remaining  dark  where  protected  by  the 
overlapping  feathers  but  fading  to  a  dull  white  at  the  tips  which 
become  much  abraded.  The  wear  is  far  greater  on  the  crown 
than  in  the  black-headed  species. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult,  beginning  in  Florida  by  the  end  of  June.  Young 
and  adults  are  scarcely  distinguishable,  adults  averaging  deeper 
in  color  especially  the  wing  edgings. 

6.  Adult  Nuptial  Plumage  acquired  by  wear,  as  in  the 
young  bird. 

Female. — The  sexes  are  practically  indistinguishable  in  all 
plumages,  and  the  moults  are  the  same. 

Parus  bicolor  Linn.     Tufted  Titmouse 

1.  Natal  Down.    No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  brownish  mouse  gray.  Wings  and  tail  slightly  darker,  obscurely  edged  with 
olive-gray,  greenish  tinged  on  the  secondaries  and  tertiaries,  brownish  on  the 
coverts.  Below,  dull  grayish  wliite,  faintly  tinged  with  pinkish  buff,  deepest  on 
the  flanks.  Forehead  merely  dusky  and  crest  insignificant.  Bill  and  feet 
dusky  pinkish  buft  becoming  black  when  older. 

3.  FiR.ST  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  late  in  August,  which  involves  the  body  plumage  and 
wing  coverts,  but  not  the  rest  of  the  wings  nor  the  tail,  young 
and  old  becoming  practically  indistinguishable. 

Similar  to  previous  plumage,  but  dull  cinereous  gray  above,  deepest  on  the  crown, 
and  grayer  below,  the  sides  and  flanks  deep  russet  or  Mars-brown.  The  lores 
and  postocular  region  decidedly  white,  with  black  forehead  and  a  distinct  crest. 

4.  First  Nuptial  Plumage  acquired  by  wear  which  shows 
chiefly  in  the  fading  of  the  flanks. 
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5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult,  in  the  South  in  August.  Practically  indistin- 
guishable from  first  winter  dress,  the  wing  edgings  perhaps 
richer  and  darker  on  an  average. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Female. — The  plumages  and  moults  correspond,  the  sexes 
usually  indistinguishable,  although  the  female  will  average 
browner  and  the  frontal  black  patch  brownish  and  duller. 


Parus  atricapillus  Linn.     Chickadee 

1.  Natal  Down.      Pale  mouse-gray. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  mouse-gray;  the  pileum,  chin  and  throat  dull  black.  Wings  and  tail  dull 
slate-gray  edged  with  dull  or  ashy  white,  the  primary  coverts  with  olive-gray. 
Below  (except  chin  and  throat),  dull  white,  washed  on  the  sides  and  crissum 
with  pale  pinkish  buff;  lores,  suborbital  region,  auriculars  and  sides  of  neck 
pure  white.  Bill  and  feet  pinkish  buff,  the  bill  becoming  slate-black,  the  feet 
grayish  clove  brown. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  beginning  after  the  middle  of  July,  which  involves  the 
body  plumage  and  wing  coverts,  but  not  the  rest  of  the  wings 
nor  the  tail,  young  and  old  becoming  practically  indistinguish- 
able. 

Similar  to  previous  plumage  except  that  the  flanks  and  crissum  are  strongly  washed 
with  pale  pinkish  wood-brown,  which  also  tinges  the  back,  and  the  posterior 
black,  throat  feathers  are  more  veiled  with  white  edgings.  The  pileum  is  of  a 
deeper  black  which  extends  further  on  the  hind  neck. 

4.  P'lRST  Nuptial  Plumage  acquired  by  wear,  through 
which  the  brownish  wash  fades  to  pinkish  buff,  like  the  ju venal 
dress,  as  early  as  March,  and  by  June  is  nearly  all  lost.  The 
wing  edgings  are  considerably  diminished  by  abrasion.  The 
plumage  above  is  grayer. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  July  and  August.  Practically  indistinguish- 
able from  first  winter  dress,  possibly  grayer. 
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6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Female. — The  plumages  and  moults  correspond  to  those  of 
the  male,  females  practically  indistinguishable,  but  averaging  a 
little  browner  black  on  the  cap  and  the  wash  on  the  sides  paler 
in  all  plumages. 

I  have  examined  large  series  of  this  species  taken  every 
month  in  the  year. 

Parus  carolinensis  Aud.     Carolina  Chickadee 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complele  postnatal  moult. 

Very  similar  to  same  stage  of  P.  atricapilbis  but  with  olive-gray,  narrower,  incon- 
spicuous edgings  on  the  secondaries.  Above,  mouse-gray,  the  pileum  black. 
Wings  and  tail  dull  black,  the  edgings  olive-gray.  Below,  the  chin  and  throat 
dull  black,  the  breast  and  abdomen  dingy  white,  a  wash  of  pale  pinkish  buff  on 
the  sides  and  crissum.  Lores,  suborbital  and  auricular  region  and  sides  of 
neck  pure  white.     Bill  and  feet  dusky  pinkish  buff  becoming  slaty. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  in  the  South  apparently  in  July,  which  involves  the  body 
plumage  and  v/ing  coverts,  but  not  the  rest  of  the  wings  nor  the 
tail,  young  and  old  becoming  indistinguishable. 

Much  like  the  previous  plumage,  but  the  flanks  and  crissum  with  a  darker  wash, 
and  the  gray  of  the  back,  pinkish-tinged.  The  posterior  feathers  of  the  black 
area  of  the  throat  are  somewhat  veiled  with  white  edgings.  The  pileum  is 
blacker. 

4.  First  Nuptial  Plumage  acquired  by  wear  through  which 
much  of  the  pinkish  wash  on  the  sides  and  crissum  is  lost  and 
the  plumage  above  becomes  grayer. 

5.  Adult  Winter  Plu.mage  acquired  by  a  complete  post- 
nuptial moult.  Practically  indistinguishable  from  the  first 
winter  dress. 

6.  Adult  Nuptl\l  Plumage  acquired  by  wear  as  in  the 
young  bird. 

FonaU. — The  sexes  are  practically  alike,  the  females  often 
browner  and  the  black  cap  duller  ;  the  moults  correspond. 
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Parus  hudsonicus  Forst.     Hudsoxiax  Chickadee 

1.  Natal  Down.      No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Abov6,  brownish  mouse- gray,  the  pileum  pinkish  drab-gray.  Wings  and  tail  dull 
slate-gray  whitish  edged,  the  coverts  edged  with  pale  wood-brown.  Below, 
including  sul)orbital  region  and  auriculars  dingy  white  and  washed  on  the  sides 
and  crissum  with  pale  cinnamon,  the  chin  and  throat  dull  black.  Bill  and 
feet  dusky  pinkish  buff,  becoming  slate-black. 

3.  First  Winter  Plumage  acquired  by  a  partial  postju venal 
moult,  beginning  early  in  August  in  eastern  Canada,  which  in- 
voh^es  the  body  plumage  and  wing  coverts,  but  not  the  rest  of 
the  wings  nor  the  tail,  young  and  old  becoming  practically  in- 
distinguishable. 

Similar  to  previous  plumage,  the  pileum  darker  and  the  back  lirowner,  contrasting 
but  slightly  with  the  cap  ;  the  flanks,  sides  and  crissum  rich  Mars-brown  ;  the 
black  on  the  throat  deeper  and  the  white  of  the  sides  of  the  head  and  lower 
parts  clearer. 

4.  First  Nuptial  Plumage  acquired  by  wear,  the  flanks, 
sides  and  crissum  becoming  cinnamon  through  fading,  the  back 
grayer  and  the  cap  paler.  The  plumage  becomes  ragged  by 
the  end  of  the  breeding  season,  due  no  doubt  to  the  species  li\'ing 
among  spruces  and  suffering  by  abrasion  from  the  harsh  foliage. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  August.  Practicalh'  indistinguishable  from 
first  winter  dress. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Female. — The  sexes  are  alike  and  the  moults  correspond. 

SYLVIIDiE 

The  Kinglets  have  an  annual  moult,  the  young  males  of 
both  species  assuming  the  colored  crown  patches  at  the  postju- 
venal  moult.      Polioptila  cicniica  has  a  semi  annual  moult. 

Regulus  satrapa  Licht.     Golden-crowned  Kinglet 
1.   Natal  Down.     No  specimen  seen. 
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2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  olive-brown,  greenish  tinged  on  the  back  and  mottled  with  dusky  edgings, 
the  pileum,  auriculai's  and  lores  dull  black  or  clove-brown  ;  grayish  superciliary 
stripe  interrupted  by  black  extending  upward  from  the  lores  ;  suborbital  stripe 
dull  white.  Wings  and  tail  deep  olive-brown,  most  of  the  coverts,  tertiaries, 
secondaries  and  rectrices  edged  with  bright  olive-green,  the  greater  coverts 
tipped  with  buffy  white,  the  tertiaries  with  pale  olive-gray  ;  the  secondaries 
are  crossed  by  a  dusky  bar  on  th'eir  proximal  third  and  are  ba sally  white,  yel- 
low tinged.  Below  dull  grayish  white,  a  few  dusky  edgings,  and  tinged  faintly 
with  pale  buff  on  the  throat,  sides  and  crissum.  Bill  and  feet  dusky  pinkish 
buff,  dusky  later. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuv^enal 
moult,  beginning  in  eastern  Canada  early  in  August,  which  in- 
volves the  body  plumage,  the  lesser  wing  coverts  chiefly  and 
not  the  rest  of  the  wings  nor  the  tail,  young  and  old  becoming 
practically  indistinguishable.  The  young  bird  acquires  the 
orange  crown. 

Similar  to  the  previous  plumage.  Above,  olive-green,  olive-gray  on  the  nape  and 
sides  of  neck.  The  crown  with  a  broad  median  stripe  of  cadmium  orange 
bordered  by  lateral  streaks  of  lemon-yellow  and  these  by  black.  The  orbital 
ring  is  blacker  and  the  superciliary  line  whiter,  less  interrupted  by  black, 
broader  behind  the  eye  and  the  white  extending  across  the  forehead.  Below, 
browner,  largely  olive-buff  or  gray. 

4.  First  Nuptial  Plumage  acquired  by  wear  not  marked  till 
late  in  the  breeding  season.  The  orange  crown  feathers  are 
very  resistant  to  wear  and  always  look  fresh. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  July.  Practically  indistinguishable  from  first 
winter. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the  young 
bird. 

Female. — The  plumages  and  moults  correspond  to  those  of 
the  male.  In  juvenal  plumage  the  pileum  usually  has  less  black 
than  that  of  the  male  and  is  sometimes  wholly  olive-gray  in- 
cluding lores  and  auriculars.  The  first  winter  plumage  lacks 
the  orange  crown  stripe,  its  place  being  taken  by  pale  lemon- 
yellow,  and  the  orange  of  the  male  is  never  assumed  in  an}' 
plumage. 

Annals  N.  Y.  Acad    Sci.,   XIII.,  Oct.  31,  1900 — 20 


306  DWIGHT 

Regulus  calendula  (Linn.).     Ruby-crowned  Kinglet 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal 
moult. 

Above,  including  wings  and  tail,  clove-brown,  the  crown  and  back  with  faint  dusky 
mottling.  Wing  edgings  olive-green,  those  of  the  tertiaries  grayer.  Below, 
dull  bufty  white,  browner  on  the  abdomen  and  crissum.  Bill  and  feet  dusky 
pinkish  buft",  nearly  black  later. 

Similar  to  R.  satrapa  but  darker,  the  crown  uniform  with  the  back  and  no  super- 
ciliary line. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  in  the  far  North,  which  involves  the  body  plumage,  and 
the  wing  coverts,  but  not  the  rest  of  the  wings  nor  the  tail, 
young  and  old  becoming  practically  indistinguishable.  The 
"  ruby  "  crown  is  assumed  by  the  young  bird. 

Above,  including  sides  of  head  and  neck,  grayish  olive-g;reen  brightest  on  the  rump 
and  edgings  of  the  wings  and  tail,  the  coverts  and  tertiaries  tipped  with  white 
or  buff.  Median  stripe  on  crown  and  occiput  scarlet  vemiilion  or  orange.  Be- 
low, olive-buff,  browner  on  the  sides.  A  conspicuous  orbital  ring  white,  inter- 
rupted with  dull  black  above  and  below. 

4.  First  Nuptial  Plumage  acquired  by  wear,  the  back  be- 
coming grayer  and  the  tertiary  edgings  mostly  lost.  A  few  new 
feathers  often  appear  in  the  spring  indicating  a  tendency  toward 
a  prenuptial  moult. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult.  Practically  indistinguishable  from  first  winter 
dress. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Female. — The  plumages  and  moults  correspond  to  those  of 
the  male.  Females  are  somewhat  browner  in  autumn  and  lack 
in  all  plumages  the  red  crown  spot  of  the  male. 

Polioptila  caerulea  (Linn.).     Blue-gray  Gnatcatcher 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 
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Above,  drab  or  smoke-gray.  Wings  clove-brown  the  tertiaries  broadly  white  edged. 
Tail  black,  the  two  outer  rectrices  chiefly  white,  the  third  with  terminal  white 
spot.  Below,  grayi.sh  white,  faintly  buff  on  abdomen.  Lores  and  orbital  ring 
grayish  white.     Bill  and  feet  pinkish  buff,  becoming  black  later. 

3.  First  Winter  Plumage  acquired  by  a  partial  postju venal 
moult,  beginning  in  Louisiana  the  middle  of  July,  which  in- 
volves the  body  plumage  and  wing  coverts  but  not  the  rest  of 
the  wings  nor  the  tail. 

Similar  to  previous  plumage  but  dull  bluish  plumbeous  gray  above  with  a  brownish 
wash  on  the  back,  and  pearl-gray  below,  whiter  on  abdomen  and  crissum. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult,  in  February,  which  involves  chiefly  the  anterior  parts  of 
the  head,  chin  and  throat.  The  black  frontal  band  and  supra- 
loral  lines  are  acquired,  the  crown  becoming  bluer  and  the  chin 
and  throat  deeper  gray.  Young  and  old  become  indistinguish- 
able. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult.  Differs  from  first  winter  in  having  the  black 
frontal  band  and  supraloral  lines ;  the  blue  and  gray  tints  are 
also  richer. 

6.  Adult  Nuptial  Plumage  acquired  apparently  by  a  partial 
prenuptial  moult  as  in  the  young  bird. 

Female. — In  ju venal  and  first  winter  plumages  indistinguish- 
able from  the  male.  With  less  blue  and  without  black  frontal 
band  in  all  subsequent  plumages. 


TURDID^ 

The  uniform  rule  is  an  annual  moult  for  all  the  species  of  this 
family  with  the  postjuvenal  moult  incomplete.  The  Thrushes 
are  peculiar,  especially  females,  in  frequently  failing  to  renew 
the  spotted  wing  coverts  at  the  postjuvenal  moult,  so  that  old 
and  young  may  usually  be  told  apart  by  this  character  during 
the  succeeding  twelve-month.  The  natal  down  remains  at- 
tached for  a  longer  period  than  in  most  other  species  of  Pas- 
serine birds. 
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Turdus  mustelinus  Gmel.     Wood  Thrush 

1.  Natal  Down.      Mouse-gray. 

2.  Juvenal  Plu^l\ge  acquired  by  a  complete  postnatal  moult. 

Above,  deep  raw  umber-hrown,  paler  on  the  crown  and  nape,  the  rump  olive, 
spotted  on  crown  and  nape  with  tawny  olive,  tips  of  the  wing  coverts  and  a  few 
linear  streaks  on  the  back  also  tawny  olive.  Wings  and  tail  tawny  olive-brown, 
the  wing  coverts  with  slightly  paler  edgings.  Below,  pure  white,  tinged  with 
buff  on  the  jugulum  and  sides,  heavily  spotted  on  the  throat  and  breast  and  less 
obviously  on  the  sides  with  large  rounded  black  spots.  Auriculars  dusky,  lores 
ashy,  orbital  ring  white  and  prominent  Bill  and  feet  pale  pinkish  buff  becom- 
ing slightly  darker  with  age. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  beginning  the  end  of  July,  which  involves  the  body  plu- 
mage, the  lesser  coverts,  usually  a  part  of  the  other  coverts,  but 
not  the  rest  of  the  wings  nor  the  tail.  Young  and  old  often  be- 
come indistinguishable. 

Similar  to  previous  plumage  but  without  streaks  on  the  back  and  whiter  below  with 
larger  spots.  Above,  russet,  brightest  on  the  crown,  olive  tinged  on  the  rump. 
Below,  white,  heavily  spotted  with  black,  a  wash  of  pale  buff  on  the  throat. 
Orbital  ring  white  and  conspicuous. 

4.  First  Nuptial  Plumage  acquired  by  wear,  the  buff  wash 
being  mostly  lost  and  the  spots  becoming  rather  duller.  There 
is  no  obvious  fading,  above. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  July  and  August.  Practically  indistinguish- 
able from  first  winter  dress,  averaging  a  little  darker  and  the 
wing  edgings  uniform  with  the  wings  without  terminal  edgings 
or  spots. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Female. — The  sexes  and  moults  are  alike. 


Turdus  fuscescens  Steph.     Wilson's  Thrush 

1.  Natal  Down.      No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,   including  sides  of  head,   deep  raw  umber- brown  with  dusky  edgings  and 
large  guttate  spots  of  tawny  olive.      Wings  and  tail  tawny  olive  brown  the  greater 
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coverts  and  tertiaries  edged  with  tawny  olive  and  darker  tipped.  Below,  white, 
strongly  tinged  on  jugulum,  less  strongly  on  the  chin,  breast,  sides  and  crissum 
with  tawny  olive,  heavily  spotted  or  barred  on  the  jugulum,  faintly  on  the 
breast  and  anterior  parts  and  sides  of  the  abdomen  with  clove-brown,  the 
feathers  also  barred  with  a  subterminal  tawny  band.  Submalar  stripes  dusky. 
Bill  and  feet  pinkish  buff,  remaining  pale  when  older. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 

moult,  beginning  the   middle  of  July,  which  involves   the  body 

plumage,  and  lesser  coverts  but  not  the  rest  of  the  wings  nor 

the  tail. 

Similar  to  the  previous  plumage  but  without  the  spotting  above  and  the  barred  effect 
below.  Above,  uniform  deep  russet  or  pale  mummy-brown.  Below,  white, 
olive-gray  on  the  sides  and  llanks,  and  strongly  tinged  on  the  throat,  neck  and 
jugulum  with  pale  ochraceous  buff  ending  abruptly  on  the  breast,  and  sparsely 
spotted  on  the  jugulum  and  sides  of  the  throat  with  pale  sepia  deltoid  spots,  a 
few  still  fainter  on  the  breast.  Lores  grayish  white  with  dusky  edgings  ;  or- 
bital ring  similar  and  not  conspicuous. 

Young  birds  may  usually  be  distinguished  from  adults  by 
the  terminal  buff  spots  of  the  retained  ju venal  wing  coverts. 

4.  First  Nuptial  Plumage  acquired  by  wear,  the  buff  be- 
low and  the  spots  fading  a  little,  and  the  russet  above  becoming 
grayer. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  July.  Young  heretofore  distinguishable  by 
Juvenal  plumage,  wing  edgings  and  tippings  become  indistin- 
guishable from  adults,  which  lack  them.  Adults  are  of  a  deeper 
less  yellowish  brown  above. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Female. — The  sexes  and  moults  are  alike. 


Turdus  aliciae  Baird.     Gray-cheeked  Thrush 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  greenish  olive-brown,  wings  and  tail  darker,  the  pileum,  back,  wing  coverts 
(except  primary  and  greater)  and  rump  with  buffy  white  linear  shaft  streaks. 
Below,  white,  very  faintly  tinged  with  pale  buff  on  the  breast  and  sides,  the 
breast  and  throat  spotted  with  black  tending  to  barring  on  forepart  of  abdomen 
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and  flanks.  Sides  of  head  pale  buft",  black  spotted ;  submalar  streaks  black  ; 
distinct  orbital  ring  rich  buft".  Bill  and  feet  clay-color  in  dried  skin,  the  upper 
mandible  sepia.  This  dress  is  grayer  and  with  less  buft  than  the  correspond- 
fhg  plumage  of  T.  u.  swainsonii. 

Description  from  an  Alaskan  bird. 

3.  First  Winter  Plumage  acquired  apparently  by  a  partial 
postjuvenal  moult,  in  August  in  the  far  North,  which  involv^es 
the  body  plumage  and  lesser  wing  coverts,  but  not  the  rest  of 
the  wings  nor  the  tail. 

Above,  similar  to  corresponding  plumage  of  T.  Ji.  sioainsonii,  the  olive-brown  usu- 
ally darker  with  less  yellowish  tinge,  especially  on  the  head.  Below,  with 
no  buff  except  a  faint  wash  on  the  jugulum  ;  the  sides  of  the  head  and  breast 
are  therefore  much  grayer  and  the  orbital^ring  distinctly  white.  The  buffy 
edgings  or  terminal  spots  of  the  retained  juvenal  wing  coverts  are  usually  dis- 
tinctive of  the  first  winter  dress. 

4.  First  Nupti.\l  Plumage  acquired  by  wear,  birds  becom- 
ing very  slightly  grayer  above. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult.  Usually  the  edgings  of  the  wing  coverts  are 
uniform  in  color  with  the  wings  and  the  upper  parts  will  aver- 
age darker  than  in  first  winter  dress.  Young  and  old  now  be- 
come indistinguishable. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird.  Distinguishable  in  many  cases  from  first  nuptial 
by  lacking  the  buffy  wing  edgings  or  spots  which  however  may 
be  less  obvious  at  this  stage  on  account  of  wear. 

Female. — The  sexes  and  moults  are  alike. 

Turdus  aliciae  bicknelli  (Ridgw.).     Bicknell's  Thrush 

The  moults  and  plumages  correspond  to  those  of  T.  alicia:. 
A  buffiness,  which  is  lacking  in  T.  alicicv,  characterizes  all 
plumages  but  plumage  differences  are  extremely  small  at  every 
stage. 

Turdus  ustulatus  swainsonii  (Cab.).     Olive-backed  Thrush 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 
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Very  similar  to  T.  alicics  but  browner  above  and  with  more  buff  below  and  about 
the  head,  the  linear  spots  deeper  buff.  Above,  olive-brown,  wings  and  tail  darker, 
the  feathers  of  the  pileum,  back,  lesser,  median  and  sometimes  part  of  greater 
coverts  and  the  rump  with  linear  shaft  streaks  or  terminal  spots  of  buff.  Below, 
strongly  washed  with  buff  on  throat,  breast  and  sides,  and  heavily  spotted  with 
black  on  the  breast  and  sides  of  throat,  the  fore  parts  and  sides  of  whiter  ab- 
domen indistinctly  barred.  Sides  of  head  buff,  spotted  with  black  ;  orbital  ring 
distinct,  pale  ochraceous  buff;  submalar  stripes  black.  Bill  and  feet  dark 
pinkish  buff  remaining  pale  when  older. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  beginning  the  middle  of  August,  which  involves  the  body 
plumage,  the  lesser  coverts  and  not  the  rest  of  the  wings  nor 
the  tail. 

Similar  to  previous  plumage  but  unstreaked  above  and  less  spotted  below.  Above, 
uniform  yellowish  olive-brown  ;  below,  together  with  the  superciliary  stripe  and 
distinct  orbital  ring,  rich  ochraceous  buff,  becoming  abruptly  white  on  the 
breast,  abdomen  and  crissura,  the  sides  washed  with  pale  olive-gray,  and  chains 
of  deltoid  clove-brown  spots  on  the  throat  and  breast,  paler  on  the  fore  part  of 
the  abdomen.  Spotted  wing  coverts  remaining  of  the  juvenal  dress  are  charac- 
teristic, except  in  precocious  individuals.  The  tail  uniform  in  color  with  the 
back  easily  distinguishes  this  species  from  T.  a.  fallasii,  and  the  more  spotted 
breast  and  striking  orbital  ring  distinguish  it  from  T.  fuscescens. 

4.  First  Nuptial  Plumage  acquired  by  wear  through  which 
much  of  the  buff  tint  is  lost,  and  the  upper  parts  become  grayer. 
There  is  very  little  actual  abrasion  evident  until  late  in  the  breed- 
ing season. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  beginning  the  middle  of  August  or  not  before  the 
first  of  September.  Differs  in  most  cases  from  first  winter  dress 
in  lacking  the  retained  tell-tale  wing  coverts  of  the  juvenal 
plumage  and  the  upper  parts  will  average  deeper  in  color.  The 
wings  and  tail  will  average  darker  and  the  coverts  are  without 
terminal  buff  spots.  Young  and  old  becoine  indistinguish- 
able. 

6.  Adult  Nuptial  Plum.JlGE  acquired  b)'  wear  as  in  the  young 
bird,  from  which  in  most  cases  the  lack  of  retained  wing  coverts 
distinguishes  adults. 

Female. — The  sexes  and  moults  are  alike. 
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Turdus  aonalaschkae  pallasii  (Cab.).     Hermit  Thrush 

1.  Natal  Down.      No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  including  sides  of  head,  sepia  or  olive-brown,  the  rump  russet,  and  ever\'- 
where  spotted  with  large  buffy  white  guttate  spots  bordered  with  black.  The 
wings  rather  darker,  the  coverts  and  tertiaries  with  small  terminal  buffy  spots. 
Tail  burnt  umber-brown.  Below,  white  faintly  tinged  with  buff,  spotted  with 
deep  black,  on  sides  of  neck,  across  the  breast  and  on  the  flanks  and  crissum, 
the  throat  and  breast,  the  fore  part  of  the  abdomen  and  flanks  faintly  barred. 
Bill  and  feet  dull  pinkish  buff  remaining  pale  when  older.  Compared  with 
corresponding  plumage  of  T.  ii.  swainsonii,  the  brown  above  is  deeper  with 
larger,  paler  spots,  while  below  there  is  much  less  buff  tint  and  the  spots  are 
blacker.     The  reddish  tail  is,  of  course,  distinctive. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  beginning  late  in  August,  which  involves  the  body  plum- 
age, most  of  the  lesser  and  median  coverts,  but  not  the  rest  of 
the  wings  nor  the  tail. 

Similar  to  previous  plumage  but  without  spotting  above  and  the  black  spots  below 
fewer.  Above,  including  sides  of  head  olive  tinged  mummy-brown,  burnt- 
umber  on  rump  and  upper  tail  coverts.  Below,  white,  tinged  faintly  with  buff 
on  throat  and  breast,  with  olive-gray  on  the  sides  and  spotted  heavily  on  the 
throat  and  faintly  on  the  breast  with  large  deltoid  black  spots.  Lores  and  sub- 
malar  lines  black  ;  orbital  ring  pale  buff.  The  buff  spotted  coverts  retained  dis- 
tinguish young  from  adults. 

Above,  most  resembles  T.  fuscescens,  the  tail  however  ruddier  ;  also  resembles  T. 
It.  szvainsonii,  but  browner  above,  the  throat  spots  larger  and  the  tail  distinctive. 

4.  First  Nuptial  Plumage  acquired  by  wear,  the  upper 
surface  becoming  rather  grayer  and  the  buff  below  mostly  lost. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  August  and  September.  Averages  darker  and 
lacks  the  tell-tale  coverts  and  tertiaries  of  the  first  winter  dress. 
Young  and  old  become  indistinguishable. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird,  from  which  it  is  usually  distinguishable  by  the  wing 
coverts. 

Female. — The  sexes  and  moults  are  alike. 


PASSERINE    BIRDS   OF   NEW   YORK  313 

Merula  migratoria  (Linn.).     American  Robin 

1.  Natal  Down.     Mouse-gray. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Pileum  clove-brown  with  faint  whitish  shaft  streaks  ;  back,  lesser  and  median  wing 
coverts  mouse-gray,  each  feather  with  elliptical  shaft  streaks  of  pale  wood- 
brown,  edged  with  dull  black  ;  rump  paler  with  dusky  barring.  Wings  and 
tail  (except  as  described)  clove  brown  with  whitish  edgings,  the  two  outer 
pairs  of  rectrices  terminally  blotched  with  dull  white,  the  others  sometimes 
tipped.  Below,  tawny  ochraceous,  lighter  or  darker  according  to  individual, 
sometimes  ochraceous  rufous,  the  chin,  mid-abdomen  and  crissum  white,  the 
sides  of  the  chin  streaked,  the  throat,  breast  and  abdomen  heavily  spotted  with 
black,  becoming  edging  or  barring  posteriorly  ;  under  tail  coverts  white,  basally 
dusky.  Auriculars  and  lores  black,  obscure  superciliary  line  ochraceous  buff, 
orbital  ring  paler.      Bill  and  feet  dull  pinkish  buff,  becoming  dusky. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  beginning  late  in  August  and  extending  through  Sep- 
tember and  part  of  October,  which  involves  the  body  plumage, 
wing  coverts  and  tertiaries,  but  not  the  rest  of  the  wings  nor 
the  tail. 

Similar  to  previous  plumage,  but  without  spots  above  and  below.  Above,  including 
wing  coverts,  pale  grayish  olive-brown,  veiling  dull  black  on  the  pileum  ;  the 
throat,  abdomen  and  sides  tawny  or  pale  ochraceous  rufous,  much  veiled  by 
broad  white  edgings,  grayish  on  the  throat ;  the  chin  and  fore-throat  white, 
streaked  with  dull  black,  malar  stripe  and  forehead  tinged  with  ochraceous  ; 
lores  and  auriculars  dull  black  ;  superciliary  line  and  orbital  ring  white.  Pos- 
terior abdomen,  crissum  and  tibiae  white,  the  tail  coverts  slaty  basally.  Wing 
coverts  grayish  olive-brown,  brownish  edged  and  palest  terminally. 

4.  First  Nuptial  Plumage  acquired  by  w^ear  through  which 
much  of  the  white  edging  below  is  lost  so  that  birds  become 
redder,  without  veiling,  the  concealed  black  of  the  pileum  is 
brought  out  and  the  streaking  on  the  chin  becomes  clear  black 
and  white. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  in  August  and  September.  Usually  distinguish- 
able from  first  winter  dress  by  being  grayer  above,  the  head 
blacker  and  less  veiled  ;  below  the  ochraceous  rufous  is  richer, 
less  veiled  and  even  invading  the  chin  the  streaks  of  which  are 
broader  ;  the  lores  and  auriculars  are  blacker  than  in  the  young 
bird  and  the  spots  tipping  the  lateral  rectrices  are  whiter  and 
lareer. 
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6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the  young 
bird. 

Female. — The  sexes  are  usually  indistinguishable  in  most 
plumages  although  the  female  is  duller  in  first  winter  and  first 
nuptial  plumages,  the  black  about  the  head  brownish,  the  wings 
and  tail  browner  with  less  distinct  tail  blotches. 


Hesperocichla  naevia  (Gmel.).     Varied  Thrush 

1.  Natal  Down.      No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  olive-brown,  plumbeous  on  rump  ;  very  faint  whitish  shaft-streaks.  Wings 
and  tail  clove-brown  with  ochraceous  bands  edging  the  quills  and  tipping 
the  coverts.  Below,  ochraceous  buff,  whiter  on  abdomen,  a  pectoral  band 
and  edgings  of  throat  and  breast,  olive-brown.      Supra-auricular  line  bufT. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult  which  involves  the  body  plumage  and  wing  coverts  but 
not  the  rest  of  the  wings  nor  the  tail,  young  and  old  becoming 
practically  indistinguishable.  It  is  worthy  of  notice  that  this  is 
another  species  which  shows  parti-colored  feathers  at  the  junc- 
tion of  two  areas  of  different  colors. 

Similar  to  previous  plumage,  but  deeper  tints.  Above,  deep  plumbeous  gray  with 
brownish  edgings,  darker  on  the  pileum,  the  wing  coverts  broadly  tipped  with 
deep  orange  buff,  forming  two  wing  bands.  Below  rich  orange  buff,  the  abdo- 
men and  crissum  chiefly  white  mixed  with  buff  and  olive-gray,  the  sides  with 
olive-gray  edgings.  A  black  pectoral  band,  somewhat  veiled  with  gray,  orange 
tinged. 

4.  First  Nuptial  Plumage  acquired  by  wear,  which  pro- 
duces slight  effects  birds  becoming  grayer  above. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult.  Scarcely  differs  from  first  winter  dress,  the 
colors  deeper  and  the  pectoral  band  broader  and  blacker. 

6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Female. — The  plumages  and  moults  correspond  to  those  of 
the  male.  Indistinguishable  in  juvenal  dress,  however,  especially 
wings  and  tail.  In  first  winter  plumage  duller  and  browner, 
the  faint  pectoral  band  mouse-gray  and  the  crissum  grayer. 
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Saxicola  oenanthe  (Linn.).     Wheatear 

1.  Natal  Down.      No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  mouse-gray,  browner  on  the  back  and  white  on  the  rump,  the  feathers  with 
dusky  terminal  edgings  and  with  central  whitish  spots.  Wings  dull  black, 
lesser  coverts  like  the  back,  other  coverts,  secondaries  and  tertiaries  with  cinna- 
mon edgings,  paler  at  the  tips  of  the  primaries.  Tail  basally  white,  terminally 
dull  black,  tipped  with  pale  cinnamon.  Below,  dull  white,  the  feathers  of  the 
chin,  throat  and  breast  with  dusky  terminal  edgings.  Bill  and  feet  brownish 
black  in  dried  specimens. 

3.  First  Winter  Plum.\ge  acquired  by  a  partial  postju venal 
moult  which  involves  the  body  plumage,  but  not  the  wings  nor 
the  tail. 

General  color  cinnamon,  paler  on  chin,  superciliary  stripes,  and  under  tail  coverts. 
Lores  obscurely  black. 

4.  First  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  which  involves  the  body  plumage,  but  not  the  wings  nor 
the  tail. 

Smoke -gray  above,  with  white  upper  tail  coverts  and  superciliary  stripe  and  a  black 
transocular  line.      Below,  white,  tinged,  chiefly  on  throat,  with  pale  cinnamon. 

The  worn  wings  and  tail  with  remains  of  the  brown  edgings 
of  the  Juvenal  plumage  distinguish  young  from  old  birds. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult.  Similar  to  first  winter  dress,  but  the  edgings 
not  so  brown  and  the  wings,  primary  coverts  especially,  and 
tail,  blacker.  A  specimen  from  Roumania  (Am.  Mus.  Nat. 
Hist.,  No.  54069,  <?,  July  5)  is  passing  by  moult  from  the  gray 
nuptial  to  the  brown  winter  dress,  four  of  the  proximal  primaries 
and  a  part  of  the  body  plumage  already  renewed  at  this  early 
date. 

6.  Adult  Nuptial  Plumage  acquired  by  a  partial  prenuptial 
moult  which  involves  only  the  body  plumage,  as  in  the  young 
bird.  The  blacker  less  worn  wings  and  tails  without  signs  of 
buffy  edgings,  whiter  forehead  and  clearer  white  of  lower  parts 
less  washed  with  cinnamon,  all  help  to  distinguish  old  birds 
from  young  ones. 
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Female. — The  moults  and  plumages  correspond  to  those  of 
the  male,  the  plumages  duller,  and  the  prenuptial  moult  often 
limited  in  extent.  The  transocular  line  is  obscure  in  first  winter 
dress,  and  dull  black  in  subsequent  plumages. 


Sialia  sialis  (Linn.).     Bluebird 

1.  Natal  Down.     No  specimen  seen. 

2.  Juvenal  Plumage  acquired  by  a  complete  postnatal  moult. 

Above,  slaty  mouse-gray,  the  back  lesser,  median  and  a  few  inner  greater  coverts 
with  white  guttate  spots  bordered  with  sepia,  the  crown  and  rump  much  grayer 
and  unspotted  but  sometimes  with  obscure  dusky  transverse  barring.  Wings 
and  tail  dull  azure-blue,  the  shafts  and  tips  of  remiges  and  rectrices  dusky  with 
faint  whitish  edgings  ;  tertiaries  and  greater  coverts  edged  with  pale  chestnut. 
Below,  dull  white,  mottled  on  throat,  breast  and  sides  with  sepia,  the  feathers 
centrally  white  bordered  by  the  sepia  and  a  rusty  suffusion.  Auriculars  dusky 
mouse-gray  mixed  with  white ;  lores  grayish  ;  conspicuous  orbital  ring  pure 
white.  Bill  and  feet  dusky  pinkish  buff  becoming  deep  sepia.  Virst  primary 
and  outer  pair  of  tectrices  without  the  white  edging  of  the  female. 

3.  First  Winter  Plumage  acquired  by  a  partial  postjuvenal 
moult,  in  August  and  September,  which  involves  the  body 
plumage,  wing  coverts,  tertiaries  and  tail,  but  not  the  rest  of  the 
remiges. 

Unlike  the  previous  plumage  and  wholly  blue  and  chestnut.  Above,  including  sides 
of  head,  orbital  ring  and  wing  coverts,  deep  azure  or  purplish  cobalt-blue,  often 
campanula-blue  on  the  crown,  veiled  everywhere  with  pale  chestnut  edgings, 
the  tertiaries  and  wing  coverts  faintly  whitish  edged.  Below,  pale  chestnut, 
white  on  abdomen  and  crissum.  the  anterior  part  and  sides  of  the  chin  dull 
white  mixed  with  a  little  blue.  Tail  brighter  blue  than  in  juvenal  plumage, 
the  rectrices  without  dusky  tips  or  whitish  edgings. 

4.  First  Nuptial  Plumage  acquired  by  wear,  through 
which  the  edgings  of  the  back  are  lost  and  the  color  becomes  an 
ultramarine  or  azure  blue  depending  somewhat  upon  the  angle 
at  which  the  light  strikes  the  plumage.  The  chestnut  below 
fades. 

5.  Adult  Winter  Plumage  acquired  by  a  complete  post- 
nuptial moult  beginning  about  the  middle  of  August.  Practi- 
cally indistinguishale  from  first  winter  dress,  the  colors  usually 
somewhat  richer  and  the  chin  bluer. 
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6.  Adult  Nuptial  Plumage  acquired  by  wear  as  in  the 
young  bird. 

Female. — The  plumages  and  moults  correspond  to  those  of 
the  male.  In  ju venal  plumage  the  female  is  similar  to  the  male, 
but  the  outer  primary  and  outer  rectrix  have  white  outer  webs, 
the  blue  is  everywhere  very  much  duller,  and  replaced  with 
brown  on  the  tertiaries  and  wing  coverts,  the  edgings  duller 
and  the  quills  with  duskier  tips.  In  first  winter  plumage  the 
blue  is  obscure  and  confined  to  the  wings,  tail  and  rump,  the 
back  is  dull  grayish  chestnut,  grayer  on  the  crown.  The  sides 
of  head  are  gray  and  white  mixed,  the  orbital  ring  white. 
Below,  the  throat,  breast  and  sides  are  reddish  cinnamon,  tinge- 
ing  also  the  grayish  white  chin  ;  abdomen  and  crissum  dull 
white.  The  first  nuptial  plumage  is  acquired  by  wear  and 
usually  shows  a  little  more  blue  as  the  edgings  are  lost.  The 
adult  winter  plumage  is  practically  indistinguishable  from  the 
first  winter  but  a  little  bluer  above  and  ruddier  below  and  the 
adult  nuptial  is  the  same,   modified  by  wear. 

Postscript. — Although  my  paper  was  read  on  March  13, 
1899,  and  placed  in  the  editor's  hands  on  July  1 1,  1899,  owing 
to  unforseen  delays,  no  proof  reached  me  until  nearly  a  year 
later,  on  June  i,  1900.  However,  thanks  to  the  courtesy  of  the 
editor,  I  have  had  opportunity  to  revise  the  whole  paper  up  to 
this  date,  and  a  portion  of  it  to  a  still  later  date,  so  that  it  has 
lost  nothing  by  the  long  delay  in  publication,  and  now  consti- 
tutes a  complete  study  of  the  moults  and  plumages  of  the  Pas- 
serine birds  of  the  State  of  New  York. 

New  York  City,  Oct.  8,  1900. 
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Trav.  de  FAcad.  Nat.  de  Rheims,  LXXI.  1881-82. 
(1883.)      pp.  1-52  and  index 

Leverkiihn,  P. 

'90       Ueber  Farbenvarietaten  bei  Vogeln 

Journ.  f.   Orn.,  XXXVIII.      1890.      j^p.  168-232 

Loomis,  L.  M. 

'93       Notes  on    the  plumage   of  some  birds  from  upper  South 
Carolina 
Auk,  X.      1893.     pp.  151-155 

Lubach,  D. 

Kleuren  der  vogelvederen.      [Notice.] 

Album  der  Natmir,   Haarlem.      1858.      pp.  53,  54 

See  Bogdanow,  A.,  '58 

Mc  Callum,  G.  A. 

'85        [Possible  causes  of]  Albinism 

Auk,  II.      1885.      pp.   113,  114 

Mc  Cormick,  L.  M. 

'93       A  Hybrid  Tanager  [Fira/iga  nibra  +  F.  erythromelas\ 
Auk,  X.      1893.      pp.  302,  303 

Martin,  L. 

'53  Zur  Verfarbung  des  Gefieders,  namentlich  bei  Anas  nigra 
Journ.  f.   Orn.,  I.      1853.      pp.  208-212 

Maurer,  F. 

'92  Haut-Sinnesorgane,  Feder-  und  Haaranlagen,  und  deren 
gegenseitige  Beziehungen,  eine  Beitrag  zur  Phylogenie  der 
Saugethierehaare. 
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Morph.  Jahrb.,  XVIII.      1892.     pp.  717-804,  pis.  XXIV- 
XXVII,  2  figs,  in  text 

Maurer,  F. 

'95       Die  Epidermis  and  ihre  Abkommlinge 

4to.     pp.   i-ix,    1-352,  pis.   9,  figs,  in  text  28.      Leipzig, 

1895 

Reviewed  by  Seydel,  O.,  '96 

Mearns,  E.  A. 

'78       A  description  of  unusually  developed  individuals  of  three 
species,   and  remarks  on  uncommon  plumages  in  several 
others,  taken  near  West  Point,  N.  Y. 
Bull.  Nittt.   Oni.  Club,  III.      1878.      pp.  69-72 

Mearns,  E.  A. 
'78-'81  A  list  of  the  birds  of  the  Hudson  Highlands  with  annotations 
Bull.  Essex  Inst.,  X.  1878.  pp.  166-179;  i^''d-  XI. 
1879.  pp.  43-52,  154-167,  189-204;  ibid.  XII.  1880. 
pp.  11-25,  109-128;  //vV/.  XIII.  1881.  pp- 75-93;  also 
Addendum,  Auk,  VII.      1890.      pp.  55,  56 

Mearns,  E.  A. 

'79       Notes  on  some  of  the  less   hardy  winter  residents  in  the 
Hudson  River  Valley 
Bull.  Nutt.   Oni.   Club,  IV.      1879.      PP-  33-37 

Meckel,  A. 

'15       Ueber  die  Federbildung 

Arch.   f.    d.   Physiol.     {Reil  u.   Auteiiricth,    Halle)    XII. 
1815-     PP-  37-96,  pi-  3 
Megnin,  P.  (ed.  M.  Reichenow)* 

'80       Das  Ausfallen  der  Federn  bei  A^ogeln 

Oruith.   Ccntralbl.,  V.      1880.      pp.  99-100 

Meijere,  J.  C.  H.  de 

'95       Ueber  die  Federn  der  Vogel,  insbesondere  iiber  ihre  Anord- 
nung 

Morph.  Jahrb.  (Leipzig),  XXIII.      1895.       pp.  562-591, 
figs.  1-20 

Merkel,  E. 

'58       Das  Pigment  der  Vogel  federn 

Correspondenzblatt  des  Naturf.     Ver.    (Riga),    X.      1858. 

PP-  13.  14 

See  Bogdanow,  A.,  '58 
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Meves,  W. 

'55       Om  fargforandringen  hos  foglarna  genom  och  utan  rug- 

gning 

Oefvers.    Kon.     Vet.-Akad.    Forhandl.    (Stockholm),    XI 

(for  1854).      1855.     pp.  258-266,  col'd  pis.  Ill,  IV 
'55        [German    translation]     Ueber    die    Farbenanderung    der 

Vogel  durch  und  ohne  Mauser 

Jourfi.   f.  Orn.,  III.      1855.     pp.   230-238,   col'd   pis.    i 

and  2 
'79        [English  translation  by  H.  E.  Dresser.]     On  the  change  of 

colour  in  birds  through  and  irrespective  of  moulting 

Zoologist,   3rd  ser..    III.     1879.     pp.   81-89,  col'd  pis.    i 

and  2 

Merriam,  C.  H, 

'77       A  review  of  the  birds  of  Connecticut,   with  remarks    on 
their  habits 
Trans.  Conn.  Acad.,  IV.      1887.     pp.  1-165  -f  i 

Miller,  G.  S.,  Jr. 

'97       Some  abnormal  color  markings  [of  several  North  Amer- 
ican birds] 
Auk.,  XIV.      1897.     pp.  275-278 

Mitchell,  H.  P. 

'96       Nestling  down. 

Wilson   Orn.    Chapt.   Agassis  Assoc.  Bull.,  No.  9.      1896. 
PP-  2,  3 

Miiller,  J.  W.  von 

'53       Ueber  den  Farbenwechsel  der  Vogel 

/ourn.  f.   Orn.,  I.      1853.      pp.    327-338 

Miiller,  J.  W.  von 

'55       Des   changements  qui    s'operent    dans   la    coloration    des 
oiseaux 

Rev.  et  Mag.  de  Zool.,  ser.  2,  VII.      1855.     pp.  113-121, 
161-167 

Miiller,  K.* 

'78       Beobachtung  uber  den  Federwechsel  der  Stubenvogel 
Zool.  Gart.,  XIX.      1878.      pp.  317-318 

Annals  N.  Y.  Acad.  Sci.,  XIII,  Oct.  31,  1900 — 22. 
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Newton,  A.  and  Gadow,  H. 
'93-96  A  dictionary  of  birds.      [Part  I,    1893;    Part  11,    1893; 
Part  III,  1894;  Part  IV,  1896] 
8vo.     London,     pp.  xii,  124  and  1088,  illus. 
Reviewed  by  Allen,  J.  A.,   Auk,   X.      1893.     pp.    357- 
360;    do,    XL       1894.       pp.    56-60;    do.   XII.      1895. 
pp.  169,  170,  and  Coues,  E.,  XIV.      1897.     pp.  234-244 
'99       A  dictionary  of  birds  .    .    .   Cheap  issue,  unabridged  [2nd 
ed.] ,  New  York 
Reviewed  by  Allen,  J.  A.,  Auk^  XVII.      1900.     p.  77 

Nitzsch,  C.  L. 

'33       Pterylographia  Avium 
4to.,  Halffi.      1833 

Nitzsch,  C.  L. 

'40       System  der  Pterylographie  .    .   .   mit  einem  wichtigen  Zu- 
satze  .    .    .   von  Hermann  Bauermeister 
4to.,  Halle.      1840 
'67      [English  translation  by  P.  L.  Sclater  (Ray  Society  reprint)] 
Nitzsch' s    Pterylography.       4to.       pp.    x,    181,    pis.    i-x. 
London.      1867 

Ord,  G. 

'30       Some  observations  on  the  moulting  of  birds 

Trans.    Amer.   PJiilos.   Soc,    new   ser..  III.      1830.      pp. 
292—299 

Palmen,  J.  A. 

'80        [Russian  title — "The  Periodical  Changes  and  Homologies 
in  the  Dress  of  Birds  ' '] 

' '  P?-oc.   Zool.   Section  of  6th   Congress  of  Russian  Natur- 
alists and  Physicians.      1880.      part  II.      pp.  102,  103" 
Reviewed  in  Zool.  Anzeiger,  III.      1880.     pp.  237-239 

Palmer,  W. 

'94       Plumages  of  the  young  Hooded  Warbler 
Auk,  XL      1894.     pp.  282-291,  figs.  1—4 

P [aimer].  W. 

'96       Stone  on  the  molting  of  birds.      [Review] 
Auk,  XIII.      1896.     pp.  240-243 
See  Stone,  W.,  '96 

Palmer,  W. 

'98       Our  small  Eastern  Shrikes 

Auk,  XV.      1898.      pp.  244-258 
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Palmer,  W. 

'99       The  avifauna  of  the  Pribilof  Islands 

"  The  Fur   Seals  and  fur   Seal    Islands    of    the    North 
Pacific     Ocean.'"     1899.       pt.    III.     pp.     355-431,    pis. 
XXXVIII-XLI 
'—Peck,  E.  M. 

1900       The  Plumage  of  the  Blue  Jay  (^Cyanocitta  cristata') 

Western    Ornith.,    V.      1900.      pp.     1-6,    28-33,    48-52. 
[Not  yet  concluded] 
Pelzen,  A.  von 

'65       Ueber  Farbenabiinderung  bei  Vogeln 

Verhandl.   d.   kais.-kdnigl.   zool.-bot.    Gesell.    (Wien),  XV. 
1865.      pp.  911-946 

Pernitza,  E. 

'71       Bau  und   Entwicklung  des    Erstlingsgefieders  beobachtet 
am  Huhnchen 

Sitzi/ngsder.  d.  Kais.  Akad.   d.    Wissensch.    (^Math.-natiir- 
701SS.   Classe),  LXIII,  2  pt.     187 1.     pp.  439-449,  pi.  I. 

^Porter,  L.  H. 

'92       Abnormal  Plumage  of  Habia  liidoviciana 
Auk,  IX.      1892.      p.  302 

abl,  H. 
'97       Pigment  und  Pigmentzellen  in  der  Haut  der  Wirbeltiere. 
Ergebnisse  d.    Auat.   u.   Eutiuickl.     (Merkel  u.    Bonnet), 
Wiesbaden,  V  (for  1896).      1897.      pp.  439-470 

Rathbun,  S.  P.,  and  Wright,  P.  S. 

'79       Hooded  Warbler  in  Western  New  York 

Bull.  Nutt.   Orn.   Club,  IV.     1879.     pp.  n 6-1 17 

Reichenbach,  L. 

'55        [Bemerkungen  iiber  Herr  Altum's   "Ueber  den  Bau  der 
Feder  als  Grund  ihrer  Farbung.      Ein  Beitrag  zur  Pterolo- 

gie"] 

Journ.f.  Orn.,  II.     1854.    VI  Heft,  no.    12,  Erinnerungs- 

schrift.     1855.     pp.   II,  12 

Renshaw,  G, 

'98       Experiments  on  the  Colours  of  the  Nonpareil  Finch   (Q'- 
anospiza  ciris) 
Zoologist,  4th  ser.,  II.      1898.     p.  23 

Ridgway,  R. 

Late  breeding  of  the  Blue  Grosbeak  (  Guiraca  ccerulea') 
Bull.  Nutt.  Orn.  Club,  V.      1880.     p.  53 
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Ridgway,  R. 

'86       On    two   abnormally  colored    specimens  of  the  Bluebird 
(Sia/ia  s/a//s) 

Auk,  III.      1886.     pp.  282,  283 
Ridgway,  R. 

'86       A  nomenclature  of  colors  for  naturalists  and  compendium 
of  useful  knowledge  for  ornithologists 

i2mo.     pp.    128,    pis.    I-XVII,    (I-X    col'd),    Boston. 
1886 

Ridgway,  R. 

'90        A  yellow -crowned  Regulus  calendula 
Auk,  VII.      1890.      p.  292 

Riidiger,  E.* 

'78       Farbenwechsel  der  Vogel 

Gefied.  Welt,  VII.      1878.      pp.   475-47  7 

Russ,  K.* 

'99       Die  Fremdliindischen  Stubenvogel 
4  vols.      1899 
Samuel,  S. 

'70        Die  Regeneration  [der  Federn] 

Arch.  f.  path.  A/iat.  (Berlin),  L.  (4  F,  X).      1870.      pp. 

323-354 
Sauermann,  C. 

'89       Ueber  die  Wirkung  organischer  Farbstoffe  auf  das  Gefieder 

der  Vogel  bei  stomachaler  Darreichung 

Arch.  f.   Anat.  n.  Phys.  {Fhys.  Adth.)  (Leipzig).      1889. 

PP-  543-549 
Sauermann,  C* 

'90       Unter  welchen  Bedingungen  werden  organische  Farben  bei 
der  Fiitterung  in  das  Gefieder  der  Vogel  angenommen  ? 
Ornith.   Verein  (Wien. ).      1890.      pp.  76,  92 

Schlegel,  H. 

'52        Sendschreiben   an    die  am  6  Julius    1852    zu    Altenburg 
versammelten  Naturforscher 
Naumanuia,  II,  Heft  2.      1852.      pp.  19-40 

Schlegel,  H. 

'53       Over  den  groei  en  de  kleurveranderingen  der  vederen  van 
de  vogels 

Verschlag.    en    Meded.    d.    Kon.    Akad.     Amsterdam,    I. 
1853-     PP-  329-345 
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Schlegel,  H. 

'55        [Ueber  meine  Verfarbungstheorie] 
Naumannia.      1855.      pp.  249-251 

Schrenk,  G. 

'48       De  formatione  pennae. 

Diss,  inaiig.     4to.     pp.    32  -|-  i,  pi.   I.      Dorpati  Livon- 
orum.      1848.      [Also  Mitaviae.      1846] 

Schroeder,  J.* 

'77       Erfahrungen  bezuglich  des  Farbenriickschlages 

Blatter  f.   Gefliigeizncht,  XI.      1877.      pp.  39-40 

Schroeder,  R. 

'80       Pterographische  Untersuchungen 

Diss.-iimitg.     8vo.     pp.  36.      Halis  saxonum.      1880 

Sclater,  P.  L. 

Nitzsch's  Pterylography 
See  Nitzsch,  C.  L. ,  '67 

Scott,  W.  E.  D. 

'79       Late  fall  and  winter  notes  on  some  birds  observed  in  the 
vicinity  of  Princeton,  N.  J.,  1878-79 
Buil.  Niitt.   Oni.   Club,  IV.      1879.      pp.   81-85 

Selenka,  E. 
'91-'93    See  Gadow,  H.  and  Selenka,  E.,  '91-93 

Severtzov,  N. 

'63  Microskopische  Untersuchungen  liber  die  Verfiirbung  der 
Federn  zum  Hochzeitskleide  bei  einigen  Vogeln,  nebst 
Betrachtungen  liber  das  Verhiiltniss  derselben  zur  Mauser 
Bull,  de  r  Acad.  imp.  des  Sci.  de  St.  Petersbourg,  VI.     1863. 

PP-  330-346 

[Reprint  in]    Melanges    biologique,  IV.      1861-65,    1865. 

PP-  311-334 

Seydel,  0. 

'96  [Review  of  Maurer's]  Die  Epidermis  und  ihre  Abkomm- 
linge 

Morph. /ahrb.,XXlY.      1896.      pp.  356-358 
See  Maurer,  F.,  '95 

Sharpe,  R.  B.  and  Wyatt,  C.  W. 
'85-'94    A  monograph  of  the  Hirundinidae  or  Family  of  Swallows 
2  vols.     4to.      London.      1885-1894 
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Shufeldt,  R.  W. 

'90       Notes  upon   Coccotliraiistes  vespertina  as  a  cagebird 
Auk,  VII.      1890.      pp.  93-95 

Shufeldt,  R.  W. 

'91       A  female  Piranga  rubra  assuming  the  plumage  of  the  male 
Auk,  VIII.      1 89 1,      pp.  315-316 

Shufeldt,  R.  W. 

'97       Notes  on  the  moult  and  certain  plumage  phases  of  Piranga 
rubra 
Auk,  XIV.      1897.      pp.  406,  407 

Skillen,  J. 

'94       The  change    from  winter  to  spring  plumage  in  the  male 
Bobolink  {^Dolichonyx  oryzivorus') 
Auk,  XI.      1894.      p.   180 

Stieda,  L. 

'69       Ueber  Bau  und  Entwickelung  der  Federn 

St.  Petcrsb.  med.  Zeitschr.,  XVII.      1S69.      pp.  185-19 1 

Stieda,  L. 

'72       Ueber  den  Bau  der  rothen  Blattchen  an  den  Schwingen  des 
Seidenschwanzes  (^Ampelis  garrulus') 

Arch.  f.  mikr.  AnaA,VIll.      1872.      pp.  639-642,  figs.  1—3 
[Abstr.  by  E.  Coues.]      iV.  Y.  Independent,  Aug.  12,  1875 

Stone,  W. 

'96       The  molting  of  birds  with  special  reference  to  the  plum- 
ages of  the  smaller  land  birds  of  Eastern  North  America 
Proc.   Acad.   Nat.   Sci.,    (Phila. )      1896.      pp.    108-167, 
pis.  IV,  V 

Reviewed  by  Palmer,  W.,  Auk,   XIII.      1896.     pp.  240- 
243 
Notice  in  Ibis,  7th  ser.,  V.      1899.     p.  466 

Stone,  W, 

'97       Spring  moult  in  Spinus  pinus 
Auk,  XIV.      1897.     p.  320 

Stone,  W. 

'99       Winter  plumages  : — Illustrated  by  the  Rose-breasted  Gros- 
beak (^Zamelodia  ludoviciana') 
Auk,  XVI.      1899.      pp.  305-308,  pi.  IV 

Stone,  W. 

1900      Report  on  the  birds  and  mammals  collected  by  the  Mcll- 
henny  expedition  to  Point  Barrow,  Alaska 
Proc.  Acad.  Nat.  Sci.  (Phila.).      1900.     pp.  4-49 
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Streets,  T.  H. 

'83  A  study  of  the  immature  plumage  of  the  North  American 
Shrikes,  to  show  their  descent  from  a  common  progenitor 
Ajner.  Nat.,  XVII.      1883.      PP-  3S9-391 

Studer,  T. 

'73       Die  Entwickkmg  der  Federn 
Inaiig.-Diss.,  Bern.      1873 

Studer,  T. 

'78       Beitrage  zur  Entwicklungsgeschichte  der  Feder 

Zeitsch.  f.  wiss.  ZooL,  XXX,   Heft  3.      187S.     pp.   421— 
436,  pis.  XXV,  XXVI  , 

Sundevall,  C.  J. 

'43       Om  foglarnes  vingars 

Kon.  Vetenskaps-Akad.  Haiuil.      1843.      pp.  303—384,  pis. 
I,  II 

[German  translation]    ' '  Ueber  die  Fliigel  der  Vogel ' ' 
Journ.f.   Or/!.,  III.      1855.      pp.   118-168,  pi.  I  (folded) 
[English  translation]    "  On  the  wings  of  birds  " 
3is,  5th  ser.  IV.      1886.     pp.  389-457,  pis.  X,  XI 
See  also  Isis.      1846.     pp.  324-366 

Thompson,  E.  E. 

'94       Hybrid  Pinicola  eniccleator  +  Carpodacus  purpureus 
Auk,  XI.      1894.     pp.  1-3,  col'd    pi.  I 

Townsend,  C.  H. 

'82  Remarkable  plumage  of  the  Orchard  Oriole  \Icterits  spurius\ 
Bull.  Nittt.   Orn.    Club,  VII.      1882.      p.  181 

Trotter,  S. 

'87       The    significance   of  certain   phases  in  the  genus  Helmi- 
thophila 
Auk,  IV.      1887.      pp.  307-310 

Tschusi  (-Schmidhoffen),  V.  von* 

'66  Beitrage  zur  Farbenveranderung  der  Vogel  in  Weiss  u. 
Schwarz 

Verhandl.  d.  kais.-konigl.  zool.-bot.  Gescll.  (Wien),   XVI. 
1866.     pp.  223,  224 

Tyrer,  R.  * 

'77       Ueber  die  Vertarbung  des  Kreuzschnabels 
Gefied.    Welt.  VI.      1877.      pp.  209,  210 
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Waldeyer  * 

'82       Untersuchungen    liber  die    Histogenie    der    Horngebilde, 
insbesonders  der  Haare  und  Federn 

Beitrage  zur  Anat.  u.  Embryol.    als  Festschrift  fiir  Jacob 
Henle,  Bonn.      1882 

Wayne,  A.  T. 

'91       An  abnormal  specimen  of  the  Nonpareil  {^Passerina  ciris) 
Auk,  VIII.      1891.     p.  395 

Weinland,  D.  F. 

'56        Zur  Verfarbung  der  Vogelfeder  ohne  Mauserung 
Joiirn.  f.   Orn.,  IV.      1856.      pp.   125-129 

Weinland,  D.  F. 
'56-'59    The  cause  of  the  change  of  color  in  the  feathers  of  birds, 
and  in  the  hairs  of  Mammalia,  and  the  manner  in  which 
this  change  is  effected 
Proc.  Boston  Soc.   A^at.  Hist.,  VI.      1856-59     pp.  34-37 

Weiske,  H.* 

'89       Untersuchungen  liber  die  Qualitat  der  Vogelknochen  und 
Federn  in  verschiedenen  Altersstadien 

LandwirthscJiaftlichen    Versuchsstationeti,   XXXVI.      1889. 
p.  81 

Wheelwright,  Gr. 

'62       On  the  change  of  plumage  in  the  Crossbills  and  Pine  Gros- 
beak 

Zoologist,   XX.      1862.      pp.    8001,  8002.      Quoted  from 
^'' Field''''  (newspaper),  March  22,  1862 

Wheelwright,  G. 

'63       Change  of  plumage  in  the  Crossbills 
Zoologist,  XXI.      1863.     p.  8492 
Quoted  from  ^^  Field''  (newspaper),  November  15,  1862 

Whitear,  W. 

'18       Remarks  on  the  changes  of  the  plumage  of  birds 

Trans.  Li?in.  Soc.     (London.)     XII.     pt.  2.      1818.     pp. 

524-526 

Wray,  R.  S. 

'87       On  some  points  in  the  morphology  of  the  wings  of  birds 

Proc.  Zool.  Soc,     (London.)     1887.     pp.    343-357,  pis 
XXIX-XXXII  (XXX  and  XXXII  col'd) 
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Wray,  R.  S. 

'87        On  the  structure  of  the  barbs,  barbules  and  barbicels  of  a 
typical  pennaceous  feather 
Ibis,  5th  ser. ,  V.      1887.      pp.  420-423,  pi.  XII 

YarreU,  W. 

'33        [Observations  on  the  changes  of  plumage  in  birds.] 
Proc.  Zool.  Soc.      (London.)     1833.     pp.  9,  10. 

YarreU,  W. 

'33       [On  the  laws  that  regulate  the  changes  of  plumage  in  birds.] 
Proc.  Zool.  Soc.      (London.)      1833.      p.  56 

YarreU,  William 
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PLATE  I 

DwiGHT — Plumage  and  Moult 

Photograph  showing  the  natural  size,  pattern  and  wear  of  the  prin- 
cipal feathers  of  Dolicliouyx  oryzivonis,  a  Passerine  bird.  They  are 
all  from  males  and  some  of  the  buff  winter  feathers  have  printed  so 
much  darker  than  they  actually  are  that  they,  unfortunately,  appear 
to  be  black. 

Figs,  1-6.     Throat,  September  2d  (J.  D.  Jr.,  No.  5125). 

7.  Middle  rectrix,  "  "  '* 

8.  Secondary,  ''  "  " 

9.  Tertiary,  "  "  " 

10.  Primary,  "  "  ** 

11.  Dorsal  feathers,  "  "  *' 

12.  Scapulary,  "  '^  " 

13.  Greater  covert,  **  *'  " 

14.  Median  covert,  "  "  " 
15-16.  Lesser  coverts,  "  "  " 

17.  Crown,  "  ''  " 

18.  Forehead,  " 
19-20.      Side, 

21.  Flank,  "  "  " 

22.  Breast,  " 

23.  New  black  breast  feather,  March   ist   (Amer.    Mus. 

Nat.  Hist.,  No.  32873). 

24.  Worn  black  breast  feather,  May  17th  (J.  D.,  Jr.,  No. 

2164). 

25.  Much  worn  black  breast  feather,  July  2d  (J.  D.,  Jr., 

No.    1227). 

26.  New  buff  abdominal  feather,  Sept.    2d  (J.    D.,  Jr., 

No.  5125). 

27.  Worn  buff  abdominal  feather,  March  ist  (Amer.  Mus. 

Nat.  Hist.,  No.  32873). 

28.  Partly  worn  black  abdominal  feather,   May  17th  (J. 

D.,  Jr.,  No.  2164). 

29.  Much  worn  black  abdominal  feather,  July  2d  (J,  D.^ 

Jr.,  No.  1227). 
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PLATE  II 

DwiGHT — Plumage  and  Moult 
Photograph  of  feathers,  natural  size,  from  birds  of  various  species 
illustrating  some  seasonal  effects  of  moult  and  wear.     The  numbers 
are  those  of  male  specimens  in  my  collection. 

Fig.     I.      Ammoarainns  savaimanim passerinus.     Juvenal  Plumage 
tertiary,  Sept.  i6th  (No.  68), 

2.  Amvwdramiis    savannarut/i    passerinus.       First    Winter 

Plumage  tertiary,  Sept.  17th  (No.  3468). 

3.  Ammodraiiius  sa^'annanim  passerinus.       First    Nuptial 

Plumage  tertiary,  June  19th  (No.  2904). 

4.  Spinus  tristis.      First  Winter  Plumage  tertiary,  Jan.  13th 

(No.  6356). 

5.  Spinus   tristis.     First    Nuptial    Plumage  tertiary,   Aug. 

26th  (No.  387). 

6.  Tachycineta   bicolor.     Adult  Winter  Plumage   tertiary, 

Aug.  24th  (No.  6075). 

7.  Tachycineta  bicolor.     Adult  Nuptial   Plumage  tertiary, 

May  i2th  (No.  749). 

8.  Icterus  galbuia.      Juvenal  Plumage  tertiary,    July   28th 

(No.'536). 

9.  Icterus  galhula.      First   Nuptial  Plumage  tertiary.  May 

15th  (No.  627). 

10.  Icterus  galbula.     Adult  Nuptial  Plumage  tertiary.  May 

17th  (No.  2163). 

11.  Icterus  galbula.      First  Nuptial  Plumage,  tip  of  rectrix. 

May  15th  (No.  627). 

12.  Icterus  galbula.     Adult  Nuptial  Plumage,  tip  of  rectrix. 

May  17th  (No.  2163). 

13.  Sturnclla  magna.      First  Winter  Plumage,  breast  feather, 

Oct.  2d  (No.  5146). 

14.  Sturnclla  magna.     First  Nuptial  Plumage,  breast  feather, 

July  i6th  (No.  3389). 

15.  Sturnella  magna.      Juvenal  Plumage  tertiary,   July   7th 

(No.  1237). 

16.  Stur?iella  magna.      First  Winter  Plumage  tertiary,  Oct. 

2d  (No.  5146). 

17.  Sturnella  magna.      First  Nuptial  Plumage  tertiary,  July 

i6th  (No.  3389). 

18.  Tyrannus  tyrannus.      Juvenal  Plumage,  tips  of  first  and 

second  primaries,  Aug.  30th  (No.  6098). 

19.  Tyrannus  tvrannus.      First  Nuptial  Plumage,  tips  of  first 

and  second  primaries,  April  7th  (No.  645S). 

20.  Chelidon  erythrogastra.    Juvenal  Plumage,  lateral  rectrix, 

Aug.  6th  (No.  1991). 

21.  Chelidon  etythrogastra .      First  Nuptial  Plumage,  lateral 

rectrix.  May  2 2d  (No.  2185). 
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PLATE  III 
DwiGHT — Plumage  and  Moult 

Photograph  showing  location  of  the  Pterylse  or  Feather  Tracts  of 
a  Passerine  bird.  Natal  Down  or  neossoptiles  may  be  seen  at  the 
tips  of  the  Juvenal  feathers  which  are  just  breaking  from  their  follicles. 
The  specimen  a  young  Robin  {^Mcnila  migratoria) ,  five  days  out  of 
the  egg,  is  photographed  life  size. 

Fig.  I.      Superior  Aspect  of  the  Feather  Tracts. 

1.  Alar  or  Wing  Tract. 

2.  Humeral  or  Shoulder  Tract. 

3.  Capital  or  Head  Tract. 

4.  Dorsal  or  Spinal  Tract. 

6.  Lumbar  or  Thigh  Tract. 

7.  Crural  or  Leg  Tract. 

8.  Caudal  or  Tail  Tract, 

Fig.  2.     Inferior  Aspect  of  the  Feather  Tracts. 

I.      Alar  Tract. 

3.      Capital  Tract  (lateral  view.) 

5.  Ventral  or  Inferior  Tract  (dividing  into  two  lateral 

bands). 
7.      Crural  Tract. 
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PLATE  IV 
DwTGHT — Plumage  and  Moult 

Carpodacus parpureus. — Photomicrographs  ilkistrating  some  of  the 
plumages.      (Enlargement  about  20  diameters.) 

Fig.  I.  Juvenal  Plumage,  crown  feather,  showing  loose  struc- 
ture.     (J.  Dwight,  Jr.,  No.  1288, July  23d.) 

Fig.  2.  First  Winter  Plumage,  crown  feather,  nearly  new.  (J. 
Dwight,  Jr.,  No.  5223,  Oct.  17th.) 

Fig.  3.  First  Nuptial  Plumage,  crown  feather  which  is  identical 
with  a  first  winter  feather  plus  wear,  no  moult  inter- 
vening. (J.  Dwight,  Jr.,  No.  260,  April  23d.) 
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PLATE  V 
DwiGHT — Plumage    and  Moult 

Photomicrographs  illustrating  Natal  Down  adhering  to  tips  of  Ju- 
venal Plumage  feathers. 

Fig.  I.  Dolichonyx  oryzivonis,  crown  feather  bearing  Natal 
Down.  Specimen  in  the  collection  of  J.  Dwight,  Jr., 
No.  1943,  July  28th.  (Enlargement  about  5  dia- 
meters. ) 

Fig.  2.  Cistothorus  paliistris,  crown  feather  bearing  Natal 
Down.  Specimen  in  the  collection  of  J.  Dwight  Jr., 
No.  4214,  Aug.  20th.  (Enlargement  about  15  dia- 
meters. ) 
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PLATE    VI 

DwiGHT — Plumage  and  Moult 

Passcrina    cyanea. — Photomicrographs   illustrating   some    of    the 
plumages.      (^Enlargement  about  20  diameters.) 

Fig.    I .      First  Winter  Plumage,  brown  throat  feather,  newly  grown. 

(J.  Dwight,  Jr.,  No.  2451,  Sept.  23d.) 
Fig.    2.      First  Winter  Plumage,  gray  throat  feather,  worn.      (U. 

S.  Nat.  Mus.,  No.  107845,  March  nth.)     This  figure 

does  not  do  the  actual  feather  justice. 
Fig.   3.   First  Nuptial  Plumage,  blue  throat  feather,  new.      It  was 

still  clasped  by  its  sheath,  and  was  growing  beside  the 

gray  feather  shown  as  Fig.  2. 
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PLATE  VII 
DwiGHT- — Plumage   and  Moult 

Photomicrographs  illustrating  the  apparent  brightening  of  color  in 
certain  feathers.  See  explanation  on  pages  80,  173-175.  (Enlarge- 
ment about  1 5  diameters. ) 

Fig.  I.  Carpodacus  purpurcus.  Adult  Winter  Plumage,  crown 
feather  slightly  worn.  (Collection  of  J.  Dwight,  Jr., 
No.  894,  Oct.  29th.) 

Fig.  2,  Carpodacus  purpureus.  Adult  Nuptial  Plumage,  crown 
feather,  equivalent  to  Fig.  i  plus  wear  and  consequent 
lossofbarbules.      (J.  Dwight,  Jr.,  No.  3616,  July  7th.) 

Fig.  3.  Loxia  curvirostra  minor.  Adult  Winter  Plumage,  newly 
grown  breast  feather  (the  sheath  was  adherent).  (J. 
Dwight,  Jr.,  No.  1529,  Oct.  16th.) 

Fig.  4.  Loxia  curvirostra  minor.  First  Nuptial  Plumage,  w^orn 
breast  feather.  It  was  situated  beside  the  one  just 
shown  (Fig.  3),  which  it  closely  resembled  when  first 
developed,  a  year  previously. 
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